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AIRCRAFT ENGINEER 


OFFICIAL ORGAN OF THE ROYAL AERO CLUB 


Touching down, with that smoothness of landing 
which makes it such an ideal pilot's aircraft, 
comes the Hawker Hunter. With its case of 
handling, great armament, supersonic spéed and 
extreme manceuvrability, the Hunter 
is without doubt the world’s finest fighter. 
e Hunters are on super-priority order for the R.A.F. and 
Be large off-shore contracts have been placed on behalf 
of the N.A.T.O. forces. 


HAWKER AIRCRAFT LTD., 


KINGSTON-ON-THAMES AND BLACKPOOL 


Member of The Hawker Siddeley Group 
Pioneer... And World Leader In Aviation 
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Pioneer Ribbon 
Parachute used 
as air brake for 
Boeing Jet 
Bomber. 


PIONEER PARACHUTES 


In aviation, the miracles of yesterday are routine today. Pioneer Ribbon Parachutes used for air 
brakes on jet planes as well as many other applications; the New P7-B’ Guide Surface Personnel 
Parachutes are but two of the many types made by Pioneer which have established Pioneer's repu- 
tation as the world’s Leading parachute designers and manufacturers! 


Jumper descends 
straight down, 
landing on his \ 
feet. The P7-B 

Parachute makes 
the difference. ve 


PIONEER PARACHUTE COMPANY, INC. 


ONNECTICUT 
c . v. *Patents applied for in U.S. and principal 
CABLE ADDRESS: PIPAR, countries throughout the world. 
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—World’s altitude record, 63,668 ft. established by a 
MAY pressurized by Godfrey 
two-stage Cabin Supercharger. Type 5/50/25. 


fitted with a Gedfrey E8000 supercharger. 
SEP TEMBER Godfrey supercherger. 


J U I] y —An Atlantic crossing without surfacing by HMS ANDREW | 


GEORGE Coorety & ite 


SIR GEORGE GODFREY & PARTNERS LTD - HANWORTH, MIDDLESEX - HENLEY, OXFORDSHIRE 


OVERSEAS COMPANIES: MONTREAL JOHANNESBURG ANDB MELBOURNE 
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Duorey Foreine 
COMPANY LIMITED 


HOLLY HALL - DUDLEY 


WORCS. 
TELEPHONE: 7561-4 BRIERLEY HILL 
TELEGRAMS: FORGINGS BRIERLEY HILL 


METALLURGICAL ENGINEERS SPECIALISING 
IN THE MANUFACTURE, HEAT TREAT- 
MENT & TESTING OF DIE-FORGINGS 


IN STEEL, NICKEL AND TITANIUM 


ALLOYS FOR THE AIRCRAFT, 
AUTOMOBILE & GENERAL 


ENGINEERING INDUSTRIES 


THERE ARE NO BARRIERS TO 


=SOUND= 


PRODUCTION TECHNIQUE & COMPLETE 


METALLURGICAL CONTROL THROUGHOUT MANUFACTURE 
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WESTLAND AIRCRAFT LI MITED © YEOVIL - ENGLAND 


CABLES: AIRCRAFT, YEOVIL 
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(> ) SERVICES TO THE AIRCRAFT 
INDUSTRY 


OVERHAUL 
AND 
REPAIR 


The F.R. hangars at Tarrant Rushton 

are fully equipped to undertake complete over- 

hauls, repairs and modifications covering British and United 
States aircraft and equipment of Air Force and civil types. 


A.1.D. and A.R.B. approved. 


FLIGHT REFUELLING LIMITED | in the front of the «Fringe* Firms 


TARRANT RUSHTON AIRFIELD BLANDFORD, DORSET 
Telephone: BLANDFORD S01 Telegrams: Refuelling, Blandford 
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The Short Seamew S.B.6. 
light anti-submarine aircraft 
for the defence of sea 
communications. Specifically 


designed for operation 
from the escort carriers of 
NATO forces and for 


inshore maritime patrols 


from small coastal airfields. 
Particular attention has been 
paid to the achievement 

of a light though extremely 
rugged construction ; to 
ease of maintenance as well 
as the simplicity of all 
ancillary services. Ordered 
for quantity production 

for the Royal Navy 


Short Brothers & Harland Ltd., 
Queen's Island, Belfast. 
London Office : 

17 Grosvenor Street, W.1. 


THE FIRST MANUFACTURERS 
OF AIRCRAFT IN THE WORLD 


Pi 
The Short Seamew . A, 


ELECTRIC EQUIPMENT 


for 
AIRCRAFT 


Whatever the type of aircraft, BTH 
can design and develop the complete 
electric power system and supply the 
appropriate equipment, including:— 
A.C. and D.C. motors and generators; 
motor-generating sets with electronic 
regulators; gas-operated turbo-starters ; 
Mazda lamps, etc. With over fifty-four 
years’ experience of the manufacture of 
electrical equipment, and extensive 
manufacturing resources devoted en- 
tirely to these products, BTH is in an 
unrivalled position to fulfil the needs of 


aircraft industry. 


THE 


BRITISH THOMSON-HOUSTON 


COMPANY LIMITED COVENTRY ENGLAND 


Member of the AE! group of companies 
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AVIATION TRADERS 


Limited 


We have re-equipped our Fleet of Aircraft with latest 
type Radio Equipment, and the earlier equipment will 
therefore soon be available for resale, all fully over- 
hauled by our A.R.B. Approved Radio Section. We shall 
be pleased to receive your enquiries for the following:— 


T/R 1464 

T/R 1143 

ARI 5506 Homing and Approach Equipment (Rebecca) 

ARI 5083 Gee 

3611 B Intercommunications Equipment 

TA2J/RAI  Transmitter/Receivers 

SCR 274/N Breakdown Spares 

British type Headbands 10A/12160, C/W  Earpads 
10A/12161. 


The following 10X/ and 110X/ type Crystals :— 


Transmitter/Receivers 


10X/2410 10X/5960 10X/6500 10X/8192.83 
10X/2834 10X/5980 10X/6510 110X/5100 
10X/2870 10X/6010 10X/6550 110X/5130 
10X/3255 10X/6021 10X/6560 110X/5370 
10X/3270 10X/6021.11 10X/6561 110X/5555.55 
10X/3285 10X/6021.7 10X/6561.1 110X/5560 
10X/3298.5 10X/6032.2 10X/6561.11 110X/5910 
10X/3330 10X/6043.33 10X/6572.2 110X/5970 
10X/3880 10X/6054.44 10X/6583.3 110X/6121.11 
10X/3295 10X/6065.55 10X/6583.33 110X/6180 
10X/3985 10X/6076.6 10X/6594.44 110X/6321.11 
10X/3993 10X/6077 10X/6605.55 110X/6450 
10X/4140 10X/6080 10X/6616.6 110X/6470 
10X/4195 10X/6094 10X/6617 110X/6497 
10X/4220 10X/6110 10X/6620 110X/6550 
10X/4270.66 10X/6143.3 10X/6650 110X/6616.66 
10X/4350 10X/6150 10X/6683 110X/6650 
10X/4455 10X/6154.44 10X/6683.3 110X/6661.1 
10X/4475 10X/6154.5 10X/6694.44 110X/6780 
10X/4540 10X/6165.5 10X/6694.5 110X/6861.11 
10X/4575 10X/6180 10X/6705.5 110X/6944.44 
10X/4640 10X/6210 10X/6720 110X/7010 
10X/4650 10X/6225 10X/6750 110X/7038.88 
10X/4675 10X/6243 10X/6783 110X/7120 
10X/4680 10X/6243.33 10X/6783.3 110X/7207.66 
10X/4700 10X/6243.5 10X/6783.33 110X/7270 
10X/4750 10X/6250 10X/6783.5 110X/7350 
10X/4875 10X/6287.77 10X/6783.8 110X/7390 
10X/4925 10X/6298.89 10X/6827.77 110X/7480 
10X/4975 10X/6321.1 10X/6838.89 110X/7580 
10X/5100 10X/6332.1 10X/6860 110X/8000 
10X/5110 10X/6332.22 10X/6861.1 110X/8007.69 
10X/5180 10X/6440 10X/6872.1 110X/8100 
10X/5370 10X/6450 10X/6872.22 110X/8192.86 
10X/5560 10X/6480 10X/6900 110X/8458.823 
10X /5644 10X/6498 10X/7038.83 110X/8469.23 
10X/5720 10X/6498.9 10X/7038.88 110X/8727 
10X/5910 10X/6499 10X/7039 110X/9720 


All enquiries to our SALES DEPARTMENT at 


15 Great Cumberland Place 
LONDON, W.1 


Telephone 
AMBASSADOR 2091 (5 lines) 
Telegrams: Cables: 
“AVIATRADE WESDO LONDON” “AVIATRADE LONDON” 
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TTED ON THE LATEST INTERCEPTOR 
FIGHTER PROTOTYPE 


The Palmer hydraulically operated disc 
brake has every quality that the 
jet age demands. 


It has several special features of 
which the following are outstanding: — 


Quietness in operation. 
Extremely good ventilation. 
A very light weight-to-performance ratio. 
Rigid construction gives freedom from 
vibration. 
A unique method of clamping the discs 
between friction elements, which overcomes high 
bending moments in brake frame. 
Fatent applied for 


An example of an application to one of the latest aircraft: 
Kinetic Energy Capacity (normal) “_ 2,340,000 fr. Ib. 


Average Continuous Torque... ae 36,500 Ibs. ins. 
Weight complete with Discs... ome 43 Ib. 


The pioneers of braked-wheels for aircraft 


WHEELS - TYRES > BRAKES - PNEUMATIC RAMS 
REDUCING VALVES -SILVOFLEX HOSE 


THE PALMER TYRE LTD. PENFOLD ST. EDGWARE ROAD «- LONDON 
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Switch rating:— 


Vibration:— 


Acceleration: — 


SPECIFICATION 


Makes 3 amps at 24 volt D.C. 
Breaks | amp at 24 volt D.C. 
Carries 10 amps at 24 volt D.C. 


R.A.E. Technical Memo. No. D.E.S. | 
(Whole range of power plant) 


R.A.E. Technical Memo. No. D.E.S. |! 
(Grade 3) 


Weight:—! Ib. 4 ozs. complete 


Connections:— 


electrical; 9 point terminal block 


Temperature: - 60° C. to + 90° C, 


AUTOMATIC 
CONTROLS 


re) TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES (Merthyr Tydfil 666) 


CARTRIDGE 
SELECTOR 
SWITCH 


This switch is designed to operate, in conjunction 


with the starting time switches, the multi-breech 


cartridge starting installations on gas turbine 


engines, 


It provides an automatic selection of cartridges 


in constant rotation thereby eliminating possible 


prolonged neglect of any one charge, and 


features a duplication of the firing selector 


which connects to earth the isolated charges. 


EVERYTHING IN SHEET METAL WORK 


FOR AIRCRAFT AND AUTOMOBILE —_ 


BROMELPAR, S 
LON 


CABINETS | | Refrigeration 
for RADAR,RADIO COLD STORAGE 
and TELEVISION HE ATING 
MOTOR CASES : 
COACH AND | = oes 
BUS BODIES | MINING 
om 
Municipa! Light Assemblies 
Com and 
42nd other STRUCTURES 
LL METAL in 
Vehicle Bodies SHEET METAL 
TELEGRAMS: 


d TELEPHONES: 

OUTHTOT, | TOTTENHAM 
G‘Krown&lo TOTTENHAM, 


161 WEST Rd., 


TOTTENHAM 


LONDON N.17 
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to lifting and handling problems. Our Technical 
Advice Service is at your disposal. 


The above illustrations are typical of the wide 
application of Power Jacks Hydraulic Equipment 0 ; 


ALETTA RD.- ACTON - LONDON: W.3 
TEL: SHEPHERDS BUSH 3443 (4 lines) - GRAMS: NEWSORBER. EALUX LONDON 


| Hydraulic LIFTING eQuiPMENT | / 
princ YOUR HYDRAULIC PROBLEMS TO US | 
Folland pircraft Ltd. Built by 
pircraft Servicing platform bY courtesy of power jacks London 
Charles Hill and son Ltd-» Bristol 
As 
vcd for | ACKS 


RUM®@.OLD 


AIRCRAFT FURNISHING 
SPECIALISTS 


Single Seat, 
fully 


Approved. 


Adjustable. 
Forward and Aft facing 
20.G. 


L. A. RUMBOLD & CO. LTD. 
KILBURN LONDON - N.W.6 


IMPROVE jour 
AIRFIELD 


communications, links and systems 
by installing our 


MOBILE 
EQUIPMENT 


B.C.C. mobile equipment is designed and constructed 
with the same care and precision as used in the pro- 
duction of scientific apparatus. Our equipment is:— 


RELIABLE 
EASY TO MAINTAIN 
SIMPLE TO OPERATE 


BRITISH COMMUNICATIONS 
CORPORATION LIMITED 


Second Way, Exhibition Grounds, Wembley, 
Middlesex. Telephone Wembley 1212 
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TRANSPORT 


The “Universal” will carry the same unit load as the largest 
oilfield trucks. Rotary tables—travelling blocks —slush pumps 
for drilling— Kelly's and drill collars up to sixty feet in length. 


All such items of heavy equipment within the unit weight of 
22 tons and of a size which can be accommodated in the main 
cargo compartment, 40 feet by 10 feet by 10 feet, can be trans- 
ported without breaking them down to small sections. 


Loading facilities for the “* Universal” are such that machinery 
and stores can be handled by built-in winch or by fork-lift trucks. 
There is an internal roller track on the floor of the freighter 
and side-wall tracks for pallets containing small equipment. 


Rugged construction and four-engined safety, combined with 
the ability to operate from undeveloped airfields are features 
which are unique in the 


Blackburn and General Aircraft Limited, . Brough, E Yorks, England 


Cc 
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Clean aerodynamics, low aspect ratio and 
the absence of tailplane give the AVR 


Aerodynamic Simplicity. 
Easy Landing. 

Exceptional Safety. 

Great Range. 

High Altitude Flight. 

High Speed Flight. 

Servicing Simplicity. 
Fighter-like Manewvrability. 
Large Carrying Capacity. 
Great Development Potential. 


oy Member of the Hawker Siddeley Group | Pioneer ...and World Leader in Aviation 
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‘HE vintugs oF THE AVROY [J]. CAN 
Oy 
VULCAN exceptionally to this S 
the lighter weight of elta and its big : 
internal fuel and you have another 
powerful reasg@why the Avro Vulcan is the most <s 
| effective bg@ber in the world. * 
10. : 
A. V. ROE & CO., LIMITED 
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First Aeronautical Weekly in the World 


In the Cockpit 


F it were possible to find an aeronautical engineer without any knowledge of, or 
| preconceived ideas about, controls, what sort of pedals, levers, wheels or other 
devices would he now put in the cockpit of a modern aircraft for the pilot to 
operate? It may be that they would not differ greatly from those employed today, the 
man and the three planes of control being the same as always; but, in any case, would 
they be of the same size and shape? 

In the earliest days of flying many variations were tried. The action and effect of 
wing-warping was, from the pilot’s point of view, much the same as that of aileron 
operation. Early, the Wrights used two fore-and-aft sticks, both hands being full in 
every sense. The right hand operated the “elevation rudder” in the natural sense. 
Among several other systems devised and patented by the Wrights was the familiar 
joystick for the use of which—unlike others—the British Government paid a consider- 
able sum during the first war. Blériot used a very similar instinctive system and the 
wheel associated with his “cloche” universal-joint mounting was in fact little more 
than a decoration on the top of the stick. Curtiss and Bréguet were early wheel men, 
but the former operated his rudder by a shoulder control or yoke, the pilot “naturally” 
leaning away from the low wing and so righting the machine. Bréguet’s wheel was, 
in effect, a rudder control mounted on a joystick. Early rudder pedals did not always 
operate in the same sense as those of today. The first wheel controls similar in type and 
action to the kind in use today were probably to be found on an early tandem dual 


o much for the early days. But when flying started to become a real art and test 
pilots were employed to improve the breed, the feel of controls became appreciated, speed 
ranges increased rapidly and, in no time it seemed, we were involved in stick-forces per 
g and other complications. 

Convention is now firmly dug in so far as cockpit controls are concerned, and the 
advent of power-operated controls, flying tails and artificial feel, all of which bring 
radical changes in control requirements, have made little impression. Admittedly two 
buttons on the stick or wheel are used for up-and-down tail trim in place of elevator 
control on several high-speed moving-tailplane aircraft today. It is also customary to 
fly large aircraft on the autopilot trimmers when changes in direction and height are 
required. Readers may recall, incidentally, that the largest roadable vehicle shown to 
the Queen at the R.A.F. Royal Review, namely, a thirty-ton, 32 m.p.h. Le Tourneau 
scraper, has no steering wheel but is directed solely by a small electric switch moving 
transversely in the natural sense. The driver told us that he quickly got used to 
manceuvring his massive vehicle without a steering wheel. 

We feel there is now much to be said for reconsideration of the size, positioning, 
and shape of cockpit controls in order to find out whether improvements can be made 
for future high-speed aircraft—particularly the larger ones. It may be a sign that at 
least one Vulcan bomber is, according to reports, flown with the aid of a stick of 
fighter type and dimensions. 

With power operation and artificial or no feel, is it good practice to carry extra 
weight, to encumber the pilots, and to obscure their instruments with control wheels 
of a type and size directly descended from the bulky affairs required on early flying- 
boats and bombers? Stick forces and sensitivity can be, and in some cases already are, 
adjustable in the cockpit according to conditions. Today we fly by brain, with very 
little brawn. Would not controls somewhere midway in size between those of the 
current fighter and the trimmers of a typical autopilot serve adequately and be accept- 
able to aircrew? Need a stick be more than 6in long? Should it be used in conjunction 
with normal rudder pedals? Or might not yaw control come from twist-grip action? 
The fact that more and more auxiliary controls and switches are being mounted on the 
stick or wheel should not, we think, be allowed to influence designers to accept over- 
size control components to accommodate them. 

At least let us not be too convention-bound or allow the existence of standard 
components, excellent as they are for most current and some future machines, to prevent 
our thinking ahead in keeping with the new forms of control surface and operation, 
and the changing conditions of flight. 
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FROM ALL 


Aircraft Exports—£64m 


‘Tov GH detailed figures were not available, the S.B.A.C. 
was able to announce on December 30th that British aircraft 
exports for 1953 had reached a record total of some £64 million; 
in 1952 the figure was £44m. Since 19595 such exports have been 
nearly doubled in annual value, and at the present rate of progress 
it will not be long before the £100m mark is reached. The rising 
trend was also reflected in the growth of the industry’s labour 
force, which increased during 1953 from just over 200,000 to 
about 225,000. 

By a coincidence, £64m is also the value of orders received by 
British manufacturers of turbojet and turboprop airliners; of this 
total, some £16m worth have already been delivered. Negotiations 
now in progress may ultimately bring another £100m, almost all 
in respect of export orders. Altogether, 15 airline operators abroad 
have British equipment on order. 


Bedfordshire Wind Tunnels 


HE announcement, in a daily newspaper on Monday last, that 

work has started on the outskirts of Bedford on the A.R.A. 
transonic wind tunnel has caused enquiries concerning the possible 
connection between this tunnel and the National Aeronautical 
Establishment, Bedford. The two units are, of course, completely 
separate, although the site for the industry-owned Aircraft 
Research Association tunnel (described in Flight of January 2nd, 
1953) is situated only a few miles from the Government’s 
establishment. 

Jointly owned by 14 British aircraft firms, the A.R.A. tunnel 
(work on which in fact started in September of last year) is 
scheduled for completion in 1955. It is situated on the north 
side of Bedford, just inside the borough boundary, and adjacent 
to the reservoir, from which water will be drawn in large quantities 
for cooling purposes during the operation of the tunnel. Little 
more than the foundations have been completed to date, but a 
small staff of engineering and aerodynamic experts under Mr. 
Ronald Hills are working in Bedford. We hope to be able to 
give further technical details of the tunnel at an early date. 

Impressive runway extensions are being carried out at 
Thurleigh, the N.A.E. airfield, as any pilot who has flown 
over Bedford during the last year will have realized. The main 
entrance to N.A.E. 1s at Clapham, some four miles north-west of 
Bedford; as the runway extension is to the east, the eventual 
joining of Thurleigh and Little Staughton airfields—by a six-mile 
runway—remains a possibility. At present, Twinwood Farm air- 
field, between Thurleigh and Bedford itself, is used by M.o.S. and 
other officials travelling by air to visit the N.A.E. 


For the New Lufthansa 


FOUR German pilots, destined to fly on their country’s revived 
national airline, landed at London Airport last Monday night. 
They were on their way to Air Service Training, Ltd., Hamble, 
where they are taking refresher courses. 

The pilots were accompanied by ground instructors specializing 
in, respectively, air-traffic control, meteorology and engineering. 
A Flight representative who met the par’ y found that all four pilots 
were veteran Lufthansa captains but that none had flown since 
1945—since 1940 in one case. e¢ A.S.T. course at Hamble is 


intended to provide them with commercial pilots’ licences, instru- 
ment ratings, R/T. licences and Dakota ratings, and to acquaint 
them fully with modern aids and traffic procedures. 
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QUARTERS 


Dr. Albert Plesman 


IVIL aviation has lost its Grand Old Man.” This tribute by 

B.O.A.C.’s chairman is expressive of the deep and world-wide 
regret evoked in air-transport circles by the sudden death—on 
December 31st, at the age of 63—of Dr. Albert Plesman, president 
of K.L.M. Royal Dutch Airlines. 

It is doubtful if any other man played so important a part in the 
creation and development of a major national airline. To the 
Dutch people Dr. Plesman was a national figure second only to 
their Royal Family in popular esteem. 

As a lieutenant pilot in the Dutch Army Air Force, Plesman 
was responsible for organizing 
the first aviation exhibition 
held in Holland—in August 
1919. The formation of K.L.M. 
on October 7th, 1919, was a 
direct result of this exhibition 
and Plesman was appointed 
administrator from the outset. 
His organizing abilities and tech- 
nical knowledge ensured a lead- 
ing place for K.L.M. throughout 
the inter-war period; one of the 
company’s staff writes that his 
intuition in choosing the right 
type of aircraft became almost 
proverbial. The German occu- 
pation temporarily put a stop to 
his work and from May 1941 
until April 1942 he was im- 
prisoned at Scheveningen. He 
spent the remainder of the war 
working out plans for the recon- 
struction of K.L.M. and immedi- 
ately after the liberation of eastern Holland he set off to the United 
States. Even before the war ended he had succeeded in buying 
14 Skymasters, which were in service within a year. Today 
K.L.M. has over 13,500 employees and its network extends to 
102 cities in 67 countries, served by a fleet of nearly 90 aircraft. 
The company’s status as a leader in air transport is out of pro- 
— to Holland’s population, area and industrial output—a 

ct which is largely attributable to the president’s vision and 
ability. In recognition of his work the University of Delft con- 
ferred upon him in 1947 the honorary degree of Doctor of Techni- 
cal Science, when it was remarked that his thesis consisted of three 
letters—K.L.M 

Dr. Plesman’s life was dedicated to the belief that—in his own 
words—“The air ocean unites all peoples,” and his counsel was 
always sought and valued at international conferences. This devo- 
tion was not weakened by the loss of two of his three sons in flying 
accidents—one a Dutch Air Force pilot, the other a Constellation 
captain. Deep sympathy will be extended to Dr. Plesman’s widow, 
his inseparable companion since 1915, and to K.L.M. employees. 


Dr. Plesman. 


Heating Problems Discussed 


AN important modern design problem is that aircraft travelling 
at high speeds are subjected to heating effects from the air 
through which they fly. This aerodynamic or kinetic heating is 
caused by two closely related phenomena: first, the adiabatic 
compression of the air as it is brought up to the speed of the 
leading edges and, second, friction heating which takes place in 
the boundary layer as the air adjacent to the surface tends to 
accelerate to the flying speed the air through which the aircraft 
is passing. 

To discuss some of the complex problems which arise from 
thermal conditions, the Stress Analysis group of the Institute 
of Physics convened a conference on Thermal Stress, due to take 
place at Bristol yesterday and today, January 7th and 8th. 
Foremost among the problems to be discussed are those due to 
differential temperatures causing unequal expansions, and the 
deterioration of material properties at elevated temperatures. 

Fourteen papers are being presented at the conference, and the 
subject is being discussed in all aspects from design to research. 
Many of the papers are specifically concerned with aircraft struc- 
tures and materials, gas turbine engines and high-speed flight, and 
we expect to publish an account of the meeting in a future issue. 


AIR MARSHAL SIR JOHN BAKER, Controller of Aircraft, Ministry of 
Supply, recently inspected production of the Victor and other aircraft 
at the Handley Page factories. With him in this group are (left to 
right), Sir Frederick Handley Page, Mr. D. C. Robinson (works super- 
intendent) and G/C. R. C. M. Collard (sales manager). Sir John Baker 
is appointed G.B.E. in the New Year Honours (see page 55). 


f 
30 
¥ 
| 
' nd 
‘ 
i 4 
. 


8 January 1954 


The Atomic Change-over 


N accordance with the recent Order in Council, Ministerial 

responsibility for atomic energy passed, on January Ist, from 
the Minister of Supply to the Lord President of the Council. On 
the change taking place, Mr. Duncan Sandys, the Minister of 
Supply, issued the following message to all members of the staff 
of the Atomic Energy Organization : — 

“I wish warmly to thank you for the contribution which all of 
you have made, individually and collectively, to the development 
of atomic power for both military and civil purposes. 

“Together with your colleagues in America, many of you took 
part in the design of the first atomic bomb during the war. Since 
then, working on your own, you have developed, proved and 
brought into production, British atomic weapons of more advanced 
types. At the same time you have made remarkable progress in 
applying the forces of nuclear fission to peaceful ends, thus open- 
ing up to this and future generations an ever-expanding prospect 
of material betterment. 

“In the whole history of mankind through the ages, there have 
been comparatively few discoveries of a really fundamental 
character. Among these will certainly rank the discovery of how 


to release and exploit the unbounded energy which, since the dawn 
of time, has remained hidden in the nucleus of the atom. 

“You have a right to feel very proud of having played some 
part, whether great or small, in these momentous achievements.” 


PANHANDLER: The curious little Hiller HJ-1 (U.S. Army designation, 
YH-32) is now flying. Two Hiller blade-tip ramjets, each of 32-lb 
thrust, supply the power; rotor diameter is 23ft, all-up weight 1,200 Ib 
and maximum speed 76 m.p.h. A small tail-rotor supplants the rotor- 
downwash rudder used on the tip-jet Hiller Hornet. 


SIR THOMAS SOPWITH ON “THE GROUP’S” YEAR 


regard to matters of production, contended Sir Thomas 

Sopwith, C.B.E., chairman of the Hawker Siddeley Group, 
in his address to shareholders at the eighteenth annual general 
meeting on January 6th. “People tell us,” he said, “that we know 
how to build prototypes—the finest in the world—but they say 
that when it comes to producing aeroplanes in quantity we fall 
behind the standard set in America.” 

This, he maintained, was not true. The Ministry of Supply, 
and leading American constructors themselves, agreed that the 
time-lag between the conception of an aeroplane and the day 
when it was in squadron service was about the same here as 
it was in the United States. In rate of production the United 
States had a lead, because their orders were larger and more 
extensive jig and tool equipment could be installed. This was 
a mixed blessing, as it led to a loss of flexibility for incorporating 
improvements and modifications. In some cases the Americans 
ignored modifications during construction and delivered the 
finished aircraft to a centre, where they could be taken apart and 
rebuilt. Such a procedure, which inflated the apparent rate of 
delivery as compared with that in the United Kingdom, would 
not be acceptable in this country, where modifications were built 
into the aircraft while they were still on the production lines. 

Sir Thomas went on to plead that the production side should 
receive more consideration on the part of young men. “The 
best brains and the best apprentices,” he said, “so often seem 
to be attracted by the glamour of research and design.” Pro- 
duction was equally interesting, and the rewards just as attractive. 

Production arrangements for the Avro Vulcan were well estab- 
lished, said Sir Thomas, and a considerable number of flying 
hours had been recorded by the two prototypes. The “new 
Avro dual-control delta” [Type. 707C—Ed.] was now in the 
hands of the R.A.F. for extensive flight tests. 

Referring to S/L. Neville Duke’s air speed record in the 
Hawker Hunter, Sir Thomas said that the Group did not intend 
to make another attempt at the moment as all resources were 
being concentrated on the production drive. It was a high 
tribute, he said, that by far the greatest number of “off-shore” 
machines ordered were Hunters and Sea Hawks. 

Flight development of the Mk 2 Hunter was proceeding satis- 
factorily, and all production of this mark would be handled by 
Armstrong Whitworth. The building-up of Hawker Aircraft 
(Blackpool) Ltd., who were sharing in Hunter production, was 
progressing well. At Armstrong Whitworth the transonic wind 
tunnel was now in full working condition, and that company’s 
larger supersonic tunnel would be completed in a few months. 

At Gloster Aircraft, Meteor production—now in its eleventh 
year—would fade out during the coming twelve months, when 
upwards of 3,000 would have been produced. Development of 
the Javelin prototypes continued and production was “well in 
hand.” Avro Canada had completed its Mk 3 CF-100 contract, 
and production of the rocket-firing Mk 4, described by Sir 
Thomas as “the most heavily armed aircraft in the world,” 
followed immediately. Avro Canada had under development 
“new and advanced aircraft of quite unusual characteristics and 
revolutionary performance.” 

Having referred to the aircraft division of Air Service Training 
as “a most valuable production unit,” and to the orders for 


[Te British aircraft industry was often maligned in 


Armstrong Siddeley Sapphire, Mamba, Double Mamba, Python 
and Viper, Sir Thomas went on to refer to Sapphire production 
by the Brockworth Engineering Co., Ltd. This, he said, had 
assisted Armstrong Siddeley in their production programme and 
had helped them in concentrating their effort on general research 
and development. At Avro Canada, Orenda production had 
been maintained on schedule and very large numbers had been 
produced. Design was under way on “a more advanced and 
powerful engine.” 

Discussing guided weapon activities at Armstrong Whit- 
worth, Sir Thomas said that during the year under review satis- 
factory results had been obtained with advanced types of 
weapons equipped with “electric and electronic apparatus.” “As 
you will realize,” he said, “the flight-testing of these missiles is 
not the easiest of tasks, and, in order to take advantage of the 
excellent development facilities in Australia, an organization is 
being established at the Woomera Rocket Range. The advance 
party of key personnel is already in Australia.” Sir Thomas 
went on to forecast “with every confidence” that the company 
would have a major share in the design, development and pro- 
duction of missiles. To those who prophesied that the day of the 
piloted aircraft was drawing to a close he pointed out that many 
of the missiles now under development were designed to be 
fired from piloted aeroplanes. 

Although aircraft and rearmament contracts had been cur- 
tailed, High Duty Alloys had already gone a long way to restab- 
lishing themselves in civil and export markets, and the com- 
pany had made an outstanding contribution to the production 
of axial-compressor engines by the development and production 
of close-to-form compressor blades. 

Air Service Training continued to train considerable numbers 
of overseas students, and the courses in marine radio and radar 
were attracting increasing numbers of British youth. Unfor- 
tunately a change in Air Ministry policy had led to the can- 
cellation of all ab initio Service training contracts. “I view this 
change in Air Ministry policy,” said Sir Thomas, “with grave 
misgivings, as it will affect the supply of pilots from our civil 
Corporations and airline companies. From now on only National 
Servicemen who are selected and sign on for regular or short- 
service commissions will be given the kind of flying training 
that is required. When they are ready to turn to civil flying 
they will be too old. The position is serious. It demands action, 
prompt and decisive, on the part of the Government.” 

Although work was already in progress on machines which 
would replace the “rising generation” of aircraft, it was essential, 
Sir Thomas went on, that the Government should follow a bold 
policy in ordering adequate quantities of types available now. 

Reviewing the Group’s trading results, the chairman reported 
that profits for the year ended July 31st, 1953, after deducting 
reserve for increased replacement cost of fixed assets, amounted 
to £5,033,744, as compared with £5,184,552 for the previous 
year. Turning to the consolidated balance-sheet he pointed out 
that, after the provision of £1,775,551 for depreciation, fixed 
assets showed an increase of nearly £8 million. The board was 
recommending a final dividend of 9 per cent, less tax, making, 
with the interim dividend already paid, a total dividend for the 
year of 15 per cent, less tax. This compared with a total dis- 
tribution last year of 10 per cent, less tax. 
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FLIGHT 


THE NEW YEAR HONOURS 


civilian recipients engaged in various branches of aviation 

(awards to Air Force personnel are listed on page 55), but 
senior members of the industry are noticeably fewer than in 
previous Lists. 

It will be noticed from the names below that among those who 
receive knighthoods is Mr. W. C. Puckey, lately Deputy Controller 
of Supplies (Air), Ministry of Supply, while a similar honour goes 
to Mr. L. J. Wackett; it is included in the list for the Common- 
wealth of Australia, where, as manager of Commonwealth Aircraft 
Corporation, he has played an important part in the production 
of Australian-built Sabres. 

Mr. E. B. Maufe, who receives a knighthood in recognition of 
his services to the Imperial War Graves Commission, was the 
architect of the R.A.F. Memorial at Runnymede. Col. W. C. 
Fenton, also knighted, is managing director of the British Belting 
and Asbestos Co., Ltd. 

Appointed C.B.E. is Mr. M. D. N. Wyatt, who is chairman of 
Airwork, Ltd. 

Among airline personnel honoured is Capt. W. Baillie of B.E.A., 
who has flown members of the Royal Family, and the Prime 
Minister, on a number of journeys across Europe, and who 
captained the Viscount in the New Zealand Race. Another is 
Capt. T. H. Farnsworth of B.O.A.C., who has development-flown 
every type of B.O.A.C. or LA.L. aircraft (except the Flamingo) 
since 1936; he was recently awarded the new Gold Medal of the 
British Air Line Pilots’ Association in recognition of his many 
services to that organization. Capt. Baillie becomes O.B.E. and 
Capt. Farnsworth receives the Queen’s Commendation for 
Valuable Service in the Air. 

Among the new M.B.E.s who are members of the aircraft 
industry is Mr. R. P. Pedley, of the Percival Aircraft Company's 
research staff. 


I the New Year Honours List are the names of a number of 


BARONET 
Lt-Cdr. - oseph Gurney Braithwaite, R.N.V.R. (retd.), Parliamentary 
Secretary, Ministry of Transport, 1951-53. 


KNIGHTS BACHELOR 
J]. B. Elliot, chairman, London Transport Executive; Col. W. C. 
Fenton (for political and public services in Spen Valley); E. B. Maufe 
(for services to the Imperial War Graves Commission); W. C. Puckey, 
lately deputy controller of Supplies (Air), M.o.S.; L. J. Wackett (for 
services to the aircraft industry in Australia). 


ORDER OF THE BATH 
K.C.B. 
Sir James R. C. Helmore, Permanent Secretary, Ministry of Supply. 
C.B. 

J. M. Stagg, Principal Deputy Director, Meteorological Office, Air 
Ministry. 

ORDER OF THE BRITISH EMPIRE 
K.B.E. 

Cdr. S. S. C. Mitchell, R.N. (retd.), Controller of Guided Weapons 
and Electronics, M.o.S.; Air Marshal R. Williams, Director-General 
of Civil Aviation, Australia, since 1946. 

C.B.E. 

T. A. Barrow, lately Air Secretary, New Zealand; St. J. de H. Elstub, 
director, Metals Division, I.C.1.; E. W. Handley, assistant secretary, 
Air Ministry; H. E. Thatcher, lately assistant secretary, M.o.S.; M. D. N. 
Wyatt, chairman of Airwork, Ltd. 


ORDER OF ST. MICHAEL AND ST. GEORGE 


C.M.G. 


N. C. Robertson, uty managing director, E. K. Cole, Ltd., lately 
Director-General of Electronics Production, Ministry of Supply; 
Col. A. W. Savage, Director-General, Civil Aviation, Malaya-Borneo 


SOME OF THE RECIPIENTS (left to right): 
Sir James Helmore (K.C.B.), Mr. N. C. 
Robertson (C.M.G.), Capt. W. Baillie 
(O.B.E.), Mr. St. J. de H. Elstub (C.B.E.), 
Capt. T. H. Farnsworth (Queen's Com- 
mendation), Mr. R. P. Pedley (M.B.E.). 


ROYAL VICTORIAN ORDER 
M.V.O. (Fourth Class).—S/L. R. G. Churcher, 


Scott. 
. (Fifth Class).—F/L. E. W. Lamb. 


M.V.O 
ORDER OF THE BRITISH EMPIRE 
O.B.E. 

Capt. W. Baillie, chief flight captain, B.E.A.; H. Brown, superin- 
tending mechanical and electrical engineer, grade 2, A.M.; D. Carson, 
a a A.M.; R. K. Cushing, principal scientific officer, M.o.S.; 

Johnson, Director, Civil Aviation, Control Commission, 
Germany; W. C. Muirhead, special director, English Steel Corporation, 
Ltd.; H. C. Vogt, assistant director of contracts, Air Ministry. 


M.B.E. 

Obs. Lt. L. S. Beaufoy, peat 7. ~ controller, No. 1 Group, Maidstone, 
Royal Observer Corps; D Bowering, senior experimental officer, 
Met. Office, A.M.; W. H. Bowker, lately inspector in charge, A.LD., 
Ministry of Supply; P. M. Carment, technical engineer, H.Q. No. 96 
Group, R.A.F.; W. C. Cooper (died December 22nd, 1953, award dated 
December 20th), senior technical officer, M.o.S.; A. W. Dunlop, 
engineering superintendent, Short Brothers and Harland, Ltd.; A. bin 
Abdul Ghani, clerk, R.A.F. Maintenance Base, Singapore; H. F. W. 
Golding, chief inspector, Northern Aluminium Co., Ltd.; F. H. Green, 
senior executive officer, M.o.S.; H. J. Harbour, test controller, E. K. 
Cole, Ltd.; G. Houghton, chief technical instructor, radar section, 
Technical Training Col., Indian Air Force; G. J. Hughes, senior 
foreman, laminated dept., Bakelite, Ltd.; P. S. Kemsley, works superin- 
tendent, Gas Turbine Combustion Production Factories, Joseph —— 
Ltd., Burnley; C. L. Kingston, insurance officer, B.O.A.C.; ; WR 
Leach, higher executive officer, Ministry of Supply; P. 
Lewindon, B.E.A. manager, Germany; F. Newell, lately senior 
executive officer, A.M.; C. M. Newton, chairman of committee, No. 5 
(Northampton) Squadron, A.T.C.; H. W. Pawsey, higher executive 
officer, A.M.; R. P. Pedley, research menace, | Percival Aircraft, Ltd.; 
A. S. A. Pryor, senior executive officer, A J. Rix, production 
manager, Ltd., Portsmouth; H. H. E. international rela- 
tions officer, Aus’ tralian Department of Civil Aviation. 


BRITISH EMPIRE MEDAL 

C. H. Brown, superintendent instructor, Class 1, No. 2 Radio School, 
R.A.F., Yatesbury; A. Frayne, research and experimental mechanic, 
R.A.E., Farnborough; F. Harvey, engineer, Tech. Grade 2, R.A.E., 
Farnborough; H. J. Hiatt, station warden, R.A.F., Digby; W. J. Hollis, 
instructor supervisor, No. 2 School of Technical Training, R.A.F., 
Cosford; W. O. J. Lockett, lately sub-inspector, Ministry of Civil 
Aviation Constabulary; I. C. MacGregor, aerodrome fire officer, 
Grade 1, Ministry of Transport; A. McWilliam, chief observer, Post 
D.2, Aberdeen, No. 29 Group, R.O.C.; T. W. Painter, mill super- 
intendent, Swansea, I.C.I., Ltd., Metals Division; A. D. Rutland, 
stores superintendent, No. 7 Maintenance Unit, R.A.F., Quedgeley; 
G. L. Turner, chief observer, Post J.3, Beckenham, No. 1 Group, 


W/Cc. R. C. EB. 


ROC; L. W. Watson, head storekeeper, Ministry of Transport and 
Civil Aviation, Liverpool. 


QUEEN’S COMMENDATIONS = VALUABLE 
SERVICE IN THE A 


Capt. T. H. Farnsworth, senior captain, 
Unit, B.O.A.C.; W. V. Greatorex, radio officer “B,” B.E.A 
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PRODUCTION 
AT BELFAST 


A Visit to the Factories of 
Short Brothers and Harland 


HE recent news that production of the Britannia is to be 

started in Belfast by Short Brothers and Harland has 

called attention to the immense production capacity of 
this company’s Ulster factories. The work programme at 
present being carried out there is éxtensive, and includes 
Canberra B.2 and Comet 2 production in addition to develop- 
ment work on the company’s own types and activity in the 
field of guided weapons. Seamew production for the Royal 
Navy is being started at the company’s Altona factory, near 
Lisburn, one of three subsidiary plants. 

The progress made by the company since its move to Belfast 
was completed in 1948 is indeed remarkable. This progress, and 
the ability to expand production easily on to a number of different 
types has been made possible by the large factory-space (almost 
two million square feet), other natural advantages, a modern 
layout, and adequate reserves of labour (a total of almost 9,000 
people are now employed by the firm). A detailed model of the 
Queen’s Island site and the other factories enables planning deci- 
sions, expansions and alterations to be made as they should be 
made—with the overall picture clearly presented on the spot. At 
present the main runway of the airfield is being extended to 
2,000 yd, to permit its use by Comets. 

The main factory at Queen’s Island was the first stage of a 
recent Flight visit. This building, which has a floor space of 
some 600,000 sq ft, contains, among other activities, those of the 
well-equipped tool-room, and the very large production machine 
shop. Towards the far end of the building can be seen Wickman 
and Wadkin spar-boom millers, Canberra sub-assembly jigs, 
and the Canberra assembly line. 

Sunderlands have not yet disappeared from the Queen’s 
Island scene: R.A.F. and RNZAF machines are still being 
overhauled, and it is in the main factory that this work is done. 
Up-to-date radio and radar equipment is installed, hulls are 
stripped and re-skinned and floats replaced where necessary, 
and engines are removed and exchanged. The Comet assembly 
line also is planned for this building, and assembly jigs for front 
and rear Swift fuselages are in the process of erection there. 

In the “extension factory” of almost 150,000 sq ft are con- 
tained the lofting department, sheet-metal shop, plastics depart- 
ment and ancillary offices. Two small Hufford stretch-forming 
machines (a 20-ton A.10 model and a 65-ton A.12) are among 
the equipment of the sheet-metal shop, but the big Model 46 
Hufford of 142 tons force (able to handle sheets S5ft 6in wide) 
and the heavy press shop are situated on the mainland, at 
the Hawlmark factory at Newtownards. 

The third factory at Queen’s Island covers over 327,500 sq ft, 
and adjoins the airfield. At present, Comet sub-assembly work 
and final assembly are performed there, and there is associated 
heat-treatment and Reduxing plant. The company’s first Comet 
will come off the line, it appears, about next June; on the 
occasion of our visit last month the centre-section had been 
attached to the fuselage of machine No. 1, work on the wings 
was progressing steadily, and the second and third fuselages 
were not far behind. The de Havilland company’s rectangular 
network of floor tracks is employed at Belfast, too, in order to 
simplify sub-assembly movements. 

From Sydenham airfield, Queen’s Island, the company’s Can- 
berras are at present flown to Aldergrove for production test 
flying. The extension of the Sydenham runway, mentioned 
earlier, has been in progress for some time and should be com- 
pleted before the first Belfast Comet is produced. 

A few miles from the Queen’s Island base lies Short’s 
Castlereagh factory, housed in an impressive modern building, 
originally built to hold Belfast’s “Festival of Britain” exhibition. 
Here is based the company’s precision engineering division, a 
young but expanding unit which was responsible for the Short 
analogue computor shown at Farnborough last year. Headed by 
Mr. E. Lloyd Thomas, B.Sc., A.C.G.I., the division handles 
electronic, electro-mechanical and mathematical research prob- 
lems, together with a certain amount of design and manufacture. 
The “plug-in” units of the company’s computor have been 
designed for ease of production, and the second of an initial 
batch of ten computors was under construction at the time of our 


In Short’s main factory at Queen's Island (top) is housed the main 

production machine-shop, part of which is seen in the centre photograph. 

The bottom picture is of the Model 46 Hufford stretch-forming machine 
at the company’s Hawimark, Newtownards, factory. 


visit. Three of the machines have been ordered by Handley 


Page, Ltd., and three by Vickers-Armstrongs. Castlereagh con- 
tains also the apprentices’ training school, and a further useful 
addition to the main factory’s machining capacity. 

Both the extension factory at Castlereagh and the Hawlmark 
factory were completed and brought into use during 1953. For 
the future, further extensions to the facilities at Queen’s Island 
are in the planning stage. 
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Next Big Bang 

A WASHINGTON report last week said 
that a B-36 crew is in training for the 
dropping of a hydrogen bomb next spring. 
The test will be made over the Pacific— 
presumably in the Eniwetok Atoll area. 


R.Ae.C, A.G.M. 


THE annual general meeting of the Royal 
Aero Club, when committee elections take 
place, is to be held at 119 Piccadilly on 
the evening of Wednesday, March 24th. 


The Jet Gyrodyne— 

FOLLOWING a long period of blade- 
testing on the ground test-rig, the complete 
Fairey Jet Gyrodyne is now making 
tethered flights at White Waltham. On 
starting-up, the tip-jet blades turn slowly 
under the impulse of the compressor air 
supply alone; ‘when fuel is turned on and 
ignited they accelerate rapidly. At close 
quarters, they may be described as noisy, 
though not deafening; but the noise would 
not prove serious at airfields, because taxy- 
ing can be done on the thrust of its two 
pusher propellers. Being the subject of a 
Ministry of Supply development contract, 
the machine has lost its old civil registra- 
tion and now carries the serial XD759. 


—and its Pilot 

TESTING the Jet Gyrodyne is Mr. J. N. 
Dennis, who joined Faireys as rotary-wing 
pilot in June 1949. Previously he had been 
a civil test pilot at the R.A.E.; earlier still, 
as a flight lieutenant, he had performed 
similar duties there. He received training 
in 1944 at No. 1 Helicopter School course, 
Andover, after serving with the Autogiro 
squadron at Halton, and subsequently 
did research and development work at 
Beaulieu. He has some 800 hours on 
rotating-wing aircraft out of a total of more 
than 3,000 hours flown. 


SUPERSONIC MINISTER: Probably the oldest passenger to fly at supersonic speed is France's 


Air Minister, M. Louis Christiaens (63). 


As seen, he was the occupant of the back seat of the 


$.0.4050 Vautour when it made one of its now commonplace dives beyond Mach 1 on December 29th. 
The picture also shows the canopy actuation on the two-seat first prototype. 


Rebecca for France 

THE French Air Ministry has placed an 
order worth over £100,000 with a British 
firm—E.M.I. Factories, Ltd., of Hayes— 
for 100 sets of Rebecca Mk 4 medium- 
range homing equipment, as developed by 
the firm in conjunction with the M.o.S. 


High-speed Helicopter? 

BACK in Germany last week after 18 
months in Sao Paulo, where he has been 
in charge of a German helicopter team 
working for the Brazilian Air Ministry, 
Prof. Heinrich Focke said that if restric- 
tions were lifted it would not be difficult 
for Germany to make up lost ground in 
helicopter development. The professor— 
founder of the Focke-Wulf and Focke- 
Achgelis businesses—added that he was 
now designing long-range helicopters 
for speeds of over 300 m.p.h. 


Transatlantic Honours 

TWO Britons are honoured by the Insti- 
tute of the Aeronautical Sciences. A 
Foreign Honorary Fellowship—America’s 
highest aeronautical honour to a non- 
national, only one award of which is made 
each year—goes to Sir William Farren, 


THE FAIREY JET GYRODYNE (referred to above) is seen in this artist's impression, which serves 
to recall of the configuration employed; two-blade tip-jet rotor, two pusher propellers, conven- 


tioral tail control surfcces. 


A Leonides engine in the rear of the fuselage drives the propellers 


through gearing and also provides power for the compressor which produces air for the tip jets. 


— 


C.B., M.B.E., F.R.S., technical director of 
A. V. Roe and Co., Ltd. A Fellowship is 
awarded to Mr. N. E. Rowe, C.B.E., 

B.Sc., M.I.Mech.E., F.R.Ae.S., Whit.Ex., 
technical director of Blackburn and 
General Aircraft, Ltd.; in most years only 
two non-Americans are elected Fellows. 
Both Sir William Farren and Mr. Rowe 
appear in photographs on page 40. 


Transcontinental 


AFTER nearly eight years the 4 hr 13 min 
record flight across America set up in 1946 
by Col. Councill in a Lockheed XP-80R 
has been beaten—by a mere 4 min 55 sec. 
The new holder is Col. W. K. Millikan, 
U.S.A.F., who flew his F-86F Sabre the 
2,530 miles from Los Angeles in 4 hr 8 min 
5 sec at an average ground-speed of 615 
m.p.h. His air-speed must also have been 
over 600 m.p.h., for Col. Millikan experi- 
enced headwinds for much of the journey. 
He intended to land at the Air Force base 
at Hempsted, Long Island; but, running 
dry at 5,000ft over Brooklyn, he was forced 
to turn south to Idlewild International Air- 
port, where he made a “dead-stick” landing. 


Mr. R. K. Page’s Appointment 


IN a reference last week to the appoint- 
ment of Mr. F. H. Pollicutt, lately of 
Folland Aircraft, Ltd., as chief designer to 
Percival Aircraft, Ltd., and to the move 
of Mr. R. K. Page from Westlands to 
Follands, an unfortunate confusion of com- 
pany names arose. The true facts are that 
Mr. Page has joined Follands (not 
Percivals) as chief technician; he comes 
from Westland Aircraft, where for four 
years he was assistant chief designer (pro- 
jects). Mr. E. N. B. Bentley has been, and 
remains, chief technician of Percivals. 


Look, No Flap! 

DURING a test flight on December 31st 
the Victor lost its port inner flap—a surface 
10ft long by 5ft wide. S/L. Hazelden, 
Handley Page chief test pilot, was flying 
the Victor on slow-speed tests over Hert- 
fordshire when the incident occurred. An 
eight-year-old boy saw “an object” fall off, 
and his father notified the police, who told 
the Radlett control. The information was 
radioed to the pilot, who prepared to pass 
low over the airfield in the hope that the 
damage might be identified; but as soon 
as he lowered his trailing-edge flaps he 
realized what had happened. 
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SOUN D SENSE Armstrong Siddeley Motors Ltd. 


Brockworth Engineering Co. Ltd. 
Where full protection against the noise and heat The de Havilland Engine Co. Ltd. 
of jet engines is concerned, it is obviously Sound Hatfield 
Sense to install Cullum Detuners. eamedoe 
Joseph Lucas Ltd. 
Sound Sense because the scientific design achieves this highly 


D. Napier & Son Ltd. 
desirable objective at reasonable cost and with Rolls-Royce Ltd. 


freedom from high maintenance expense ... Sound Sense proved Derby 


Barnoldswick 


by the impressive list of organizations both in Great Britain and 

overseas who have been supplied with the Cullum Detuner Mark V. ee 
East Rogerton 

British Overseas Airways Corporation 

Ministry of Supply 


Royal Air Force 


Fiat — Italy 


K.L.M. Royal Dutch Air Lines 


DETUNERS LTD. 


FLOWERS MEWS, LONDON, N.19 ARChway 2662-5 


Sulzer Bros. 


Rolls-Royce of Canada Ltd. 


South African Air Force 
Efficient offices have Acoustic Tile Ceilings c= : 
by Horace Cullum & Co., Ltd. Rolle-Royce - Pakistan 


Royal Australian Air . »rce 


Photograph by courtesy of the de Havilland Engine Company Limited. Commonwealth Aircraft Corporation 
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INSTRUMENTATION by REFLECTION 


URING the past forty years the number of 

instruments facing an aircraft pilot has 
increased alarmingly yet inevitably. The 
fact that this trend has been accompanied by 
increases in landing speeds and decreases in 
weather minima has emphasized the problem of 
the time factor in pilots’ vision. The time taken 
to re-focus the eyes from instrument to visual 
flying, and to read and act on instrument indica- 
tions—previously a comparatively short period 
—is now of extreme importance. 

There have been many attempts to reduce “eye 
acrobatics” and eye travel while scanning instru- 
ments, by combination or re-positioning, and by the 
separation of essential flying instruments from 
others such as engine-monitoring instruments. One 
notable achievement was, of course, the R.A.F. 


indications on one dial. 

We have recently received details of a novel 
approach to instrument presentation put forward by 
Mr. O. W. Neumark, who has for some time been 
interested in the design of aircraft instrument panels. The basis 
of his suggested scheme is the principle that while the pilot is flying 
on instruments his eyes should be in long-range focus. Briefly, 
this would be achieved by the use of collimating lenses and reflec- 
tors—an extension of the reflector gun-sight principle. Although 
existing instruments could be viewed with advantage by this 
method, a marked improvement would be obtained, it is suggested, 
by basically re-designing the main flight and engine instruments. 
Details of Mr. Neumark’s thesis are given below. 

General Principles.—The basic aims of the system are: (1) 
The area of instrument indications to be scanned by the pilot’s 
eyes should be greatly reduced, eliminating the eye acrobatics 
necessary to scan present-day instrument layouts. (2) All instru- 
ments should be viewed with the eyes of the pilot accommodated 
and focused at infinity. (3) All instrument indicator movement 
should be capable of being seen and interpreted by wide-angle 
(parafoveal) vision when the image of the central instrument is 
in direct focus (on the fovea centralis). This requires that indi- 
cated movement should be rationalized, that indications and lubber 
lines should have a definite thickness, that interpretation should 
in most cases be based on indicator position (as opposed to reading 
an exact value), and that light-intensity coding should be used to 
define operating limits. 

The proposed method of achieving these aims is to view the 
instrument through collimating lenses and reflectors, the images 
becoming visible to the pilot as red or orange reflections on a 
black panel which is effectively a continuation of the windscreen 
into the cockpit. Thus, the “background glare” which sometimes 
interferes with reflector gun- -sight indications should not prove 
troublesome. The principle is shown diagrammatically in Fig. 1. 
As the image of the instrument face after passing through the 
collimating lens is effectively “at infinity” (the emergent light rays 
from the lens being parallel) no re-focusing of the pilot’s eyes 
is necessary when viewing the panel. 

As mentioned, it would be possible to view existing dial-type 
instruments by this method. The ideal arrangement under 
Mr. Neumark’s scheme, however, would involve a re-designing 
of the main instruments. By replacing the movement of mechani- 
cal levers inside an instrument by that of optical-mirror levers 
(as has already been done in the miniature flight-recorders made 
by the French firms S.F.I.M. and Beaudouin) it is probab'e that 
instruments can be made more efficient and less delicate. To take 
full advantage of the optical-lever principle, the standard clock- 
type instrument dial would be rep'aced by a vertical scale along 
which would move a narrow beam of light. This presentation 
would help considerably in reducing the total area of the 
instrument display. 

By using the proposed system, it is claimed, the psychological 
conflict inherent in instrument-flying training would be elimi- 
nated, for the pilot never stops looking outside the cockpit, and 
the subjugation of the sense of balance is made easier. “Outside” 
is meant only figuratively, since no binocular eye-convergence or 
accommodation for near vision is required when viewing the 
instruments. 

The greatest advantage claimed for the system is that there 
would be no time-delay at all for refocusing one’s eyes during the 


A New Approach to the Design of Aircraft Instrument Panels 


ee See See ee ed Ponce Fig. 1. A diagrammatic view of the proposed installation. The indications of the main 
instruments are reflected through collimating lenses on to a black reflecter panel. 


The main advantage is that the pilot views the panel with his eyes in long-range focus ; 


what he sees is shown in Fig. 2 overleaf. 


transition from instrument to visual flight during bad-weather 
approaches and landin This delay, referred to recently by 
Mr. E. S. Calvert, B B.Sc, the approach-lighting expert, as the 
final “time barrier,” can be overcome only by a system such as 
this, or by approaching at speeds of 30-50 m.p.h. The reflector 
gun-sight was adopted years ago because the time required for 
refocusing on target, fore-sight, back-sight and target again was 
too long during the brief seconds available during an attack. 
Exactly the same principle—“indications at infinity”—will, it is 
claimed, eliminate almost entirely the time delay of the transition 
period from instrument to visual flight, and also remove many 
causes of present-day mid-air collisions. 

Another advantage of the “instruments at infinity” concept is 
seen in the case of stratospheric flying, where pilots have found 
great difficulty in seeing and focusing their eyes on other aircraft. 
The images on the instrument panel will help to force the pilot’s 
eyes to remain in long-range focus, while a further means of 
ensuring this would be to project in the same manner small crosses 
of light at intervals on to either side of the actual cockpit canopy, 
again to force the eyes back into focus should they 
unfocused during sky searching. It is appreciated that human 
eyesight by itself is insufficient for stratospheric combat and must 
be extended by radar; nevertheless, full use of the eyes must be 
made, even if only to monitor automatic radar systems. Unless 
all indications are at infinity, exactly the same time ae occurs 
in the stratosphere as is encountered during the 1 approach 
change-over from instrument to visual flying in bad weather. 

A Suggested Layout.—For a hypothetical single-seat twin- 
jet alseseh, the instrument presentation shown in Fig. 2 is 
suggested as a possible layout. The central image is that of a 
combined artificial horizon, turn-and-slip indicator and directional 
gyro. The first two of these three have already been combined 
in the wartime Horn instrument, generally found preferable to 
separate dials by many pilots. To this combination is here added 
the indication of the directional gyro either by optical combination 
from a separate instrument or by mechanical combination in one 
instrument. 

The instrument shown is based on the HL 5 or HL 6 artificial 
horizon, indication being “natural” as opposed to inverse sense 
movement. A completely “untoppleable” artificial horizon would 
be preferred if available. The angle-of-bank indicator of the HL 5 
or 6 has been omitted here, but could be included. 

ge logical position for directional indications would be along 
a 90 deg arc at the top of the circumference of the horizon 
indicator or, if relative radio bearings were required, on a complete 
annulus around the horizon (as shown in the diagram). Radio 
bearing markers are reflected on to the central image and move 
around the annulus, there being no needle visible from the centre. 
The rate of turn indicator is at 12 o’clock, as in the Horn horizon. 
It is immediately below the heading lubber-mark of the directional 
indicator, which is also the central lubber-mark for the rate of 
turn. This is believed to be an original combination and would 
greatly facilitate accurate course keeping. The slip/skid indicator 
is at six o’clock as on the Horn horizon. It is of ball type but 
could, of course, be a pendulum. 

The remaining instruments on the main line on either side of 
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Fig. 2. The suggested instrument- 
presentation described in detail in the 
article. The central image on the 
black reflector panel is the combined 
indication of artificial horizon, turn- 
and-slip indicator, directional gyro 
and radio compass. Illumination on 
the black panel is orange or red, and 
conventional clock-type dials and 
pointers have been replaced by 
vertical scales and small beams of 
light (shown shaded). Lubber marks 
and adjustable limit marks are shown 
solid. On the windscreen appears 
the gun-sight or zero reader reflection, 
while other instruments and indicators 
could be presented below the main 
instrument array shown. 


the central complex horizon indicate (reading from left to right): 

1) Time (hours Veeder, minutes left scale, seconds right scale). 

(2) Radar range (D.M.E.) (hundreds Veeder, tens left scale, units 
right scale). 

(3) Radio altimeter reading (left) and pressure altimeter reading 
(right) (thousands Veeder). 

» Rate of climb and descent (thousands left scale, hundreds right 
scale). 

5) Inclinometer, or angle-of-attack indicator, with adjustable limit 
marks. (The indication from the artificial horizon is insufficient for 
certain critical conditions such as overloaded take-off and very high 
angles of climb.) 

(6) Air speed (hundreds Veeder, tens on scale). 

(7) r.p.m. (thousands Veeder, hundreds on scale, respectively left 
and right engines). 

(8) Jet-pipe temperature (arbitrary scale, normal at centre). 

(9) Oil pressure (arbitrary scale, normal at centre). 

(10) Spare scale. 

While one advantage of the vertical scales is their economy of 
space, it is true that a clock-type dial has a larger unit scale than 
a vertical scale equal to its diameter. High accuracy is not required 
over the whole of the range from zero to maximum, however, for 
normal operating conditions extend over only a part of this range. 
Thus, the use of large Veeder figures (the name by which addition- 
type unit counters, as in a car’s “mileometer,” are usually 
described), together with vertical scale coverage in hundreds 
or tens, has been adopted, and indeed seems to have much merit 
for many instruments. 

Adjustable limit-marks can be used on the vertical scales and 
an adjustable heading mark on the directional indicator. The light 
“pointer,” limit and lubber marks would be made of finite thick- 
ness, making the instruments easier to read by parafoveal vision 
(“out of the corner of the eye”) when the pilot is looking straight 
ahead through the windscreen. All instruments should be visible 


during horizontal head-movement up to a distance equal to the 
diameter of the collimating lenses plus twice the distance between 
the pilot’s eyes. 

On the windscreen itself would be reflected the gun-sight, as is 
current practice, or a Zero Reader or comparable aid. On the 
main reflector panel below the main instruments listed above 
would appear such items as the undercarriage, flap and dive brake 
indicators. Another possible reflection beneath the flight instru- 
ments could be that of a map or a radar p.p.i. tube. 

Concerning the light-source to be used with the vertical scales, 
it is suggested that if standard instruments were used they could 
be fitted with electric pick-offs which would rotate a cylinder 
having‘a spiral slot containing the light-source, so causing a bar 
of light to move up and down the scale. At its base the cylinder 
would contain the Veeder figures. Using the principle of the 
French flight recorders mentioned above, however, the optical 
lever principle can be introduced to rep!ace mechanical-movement 
enlarging levers and chain gears. (In the French recorders, basic 
instrument-readings are converted to angular movement of a 
mirror. This directs a light spot up and down a slot on to 
photographic paper which moves behind it at a constant speed.) 

It is possible that the layout and detail design of the proposed 
panel shown above may be open to criticism on various grounds, 
including the one that the scheme is too radical a change from 
what has become firmly established practice. Established prac- 
tice in instrument presentation, however, is not necessarily synony- 
mous with the ideal method. In the underlying idea of viewing 
instruments in “long-range focus,” and in the central combined 
instrument, there is undoubtedly much of basic value. A detailed 
analysis and investigation of the scheme by the appropriate Ser- 
vice department or by civilian instrument firms would appear to 
offer extremely interesting prospects for the future. 


SHUFFLE AND CUT 


OLLOWING President Eisenhower’s instruction that the cost 

of maintaining U.S. forces abroad must be cut without reducing 
their efficiency, a civilian labour scheme has been introduced in 
the United Kingdom. Nearly 4,000 British civilians will be 
recruited by the Air Ministry to work at U.S.A.F. bases here, 
mainly as clerical and supply staff. 

They will be paid by Air Ministry at the standard rates for 
their counterparts working with the R.A.F.—an average of £535 
per year. By contrast, the cost of transporting and maintaining 
a corresponding American Serviceman in Britain is $4,900 (about 
£1,750). The £535 (about $1,498) paid by the Air Ministry 
will be refunded in dollars by the U.S. Government and will yield 
some $5,992,000 (£2,140,000) per year to the Exchequer. 

The civilians will be recruited by Air Ministry through labour 
exchanges and between 2,000 and 2,500 will be employed at the 
large U.S.A.F. central depot at Burtonwood, Lancs. The remainder 
will work at American bomber bases in other parts of the country. 
Some 3,000 British civilians are already employed by the USAE 
and preparations have now been made to train new arrivals. 


STANDARDS FOR WORKSHOP PRACTICE 


FPORTY-ONE of the standards most important to engineers, 
draughtsmen and engineering students have been collected in 
the 1953 edition of British Standards for Workshop Practice 
(B.S. Handbook No. 2: 1953). Analogous standards have been 
grouped into seven sections, namely, those dealing with limits and 
fits; screw threads; gauges; bolts, nuts and metal-thread screws; 
cutting tools; machinery details; and misce!laneous data. 

In the foreword, Mr. S. J. Harley, chairman of the Engineering 
Divisional Council of the Institution, expresses the hope that the 
handbook will become increasingly recognized as the standards 
text-book in all establishments where engineering is taught, both 
in industry and in the academic world. He also draws attention to 
the fact that the opportunity has been taken of including in this 
reprint several specifications, the basic data for which has received 
acceptance on both sides of the Atlantic, notably those standards 
for Unified threads and for limits and fits. 

Copies of this 630-page handbook can be obtained from the 
British Standards Institution, 2 Park Street, London, W.1, price 
21s including postage. 
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IRCRAFT, and more particularly helicopters, are now 
beginning to achieve some prominence as a means of 
extending the fisherman’s range of vision, and the 

orders recently placed by several British and Norwegian 
whaling companies for Westland-Sikorsky S.55 helicopters 
have underlined this fact. . 

These orders are highly significant because, when linked with 
other new developments in whaling, such as the electric harpoon, 
they indicate a widening scope for aircraft, whether of fixed- or 
rotating-wing type, as an aid to spotting fish of many types and 
sizes. Shortage of steel, increasing costs and renewed German 
and Japanese competition have all made fleet replacement a finan- 
cially difficult business for owners of all types of ships, so it is 
not surprising that in some quarters helicopters are regarded as 
potential successors to the whale catcher. Also, it is not only for 
finding whales that aircraft have been and are being used. Many 
other types of fish are caught with the aid of aerial spotting. 

ike so many seemingly new methods, aerial fish-spotting is, 

in fact, surprisingly old. As far back as 1920 an aeroplane was 
used for this purpose in the western Atlantic menhaden* fishery, 
and it was apparently successful, in spite of the none-too-reliable 
motors of those days. In 1921, a Westland Limousine five- 
passenger cabin biplane, G-EARV, powered by a 450 b.h.p. 
Napier Lion, was sold to Mr. F. S. Cotton, of Sidcot-suit fame, for 
spotting with the Newfoundland sealing fleets. 

Use of aircraft as a fishing aid was not, however, immediately 
exploited, and for a long time they were regarded as an expensive 
—even an eccentric—luxury which only a few wealthy fishing- 
boat owners could afford. During the next 25 years aircraft were 
employed only very occasionally, and then not for spotting, but 
nearly always on fishery patrol and protection, involving such 
duties as preventing infringement of territorial waters by foreign 
trawlers and searching for fishing vessels in distress. A fishery 
patrol service on Japan’s Pacific coast before and during the war 
was operated by the Tokyo Aviation Co., Ltd., and the Newfound- 
land Government use an aircraft to prevent infringement of their 
territorial waters. 

As fishery patrol and protection were usually undertaken by 
State agencies rather than by private enterprise, it is not surprising 
that aircraft were used for these duties more often than for actual 
spotting. In those days when aerial spotting had still to prove its 
value, chiefly before the war, boat owners were naturally reluctant 
to spend any of their hard-won profits in buying an aeroplane. 
But spotting was not entirely neglected in pre-war days; it was 
used in 1930-32, and has been employed regularly since 1937, 
in Iceland’s herring fisheries, being financed and operated by 

shermen on a co-operative basis. In the summer of 1940 Flugfelag 
Islands H.F. were given a government contract to spot herring 
shoals for the herring-oil factories on Iceland’s north coast, and 
a Waco YKS biplane seaplane was employed. In 1945 Loftleidir 
H.F. received a similar contract, and operated a Stinson Reliant 
seaplane on this work. Norwegian herring fishermen also take 
advantage of aerial spotting to some extent. 

It is not surprising that the U.S.A., with its profusion of light 
aeroplanes of so many types, is the most prolific employer of 
aircraft for fish spotting, and many of the users are Pacific North- 
West coast tuna fishermen. Catching certain types of fish found 
in schools, such as tuna, presents its own peculiar difficulties, as 
sufficient schools of fish—and of bait—must be found by a tuna 
clipper before her fuel or provisions run out. If weeks have to 
be spent searching for fish, and a boat returns with only a partial 
load, her owner makes little profit, especially if a long round trip 
—perhaps 5,000-6,000 miles—to the fishing grounds has to be 
undertaken. It is not surprising, therefore, that many of these 
clippers—and there are about twice as many operating as before 
the war—carry an aeroplane or helicopter for spotting. An air- 
craft can cover a far greater area in a given period of time than 
a masthead observer can, a larger area can be viewed at a given 
instant, and height can be altered to make sub-surface shoals 
more easily visible, and to ensure their accurate identification. 

In 1947, the American Tunaboat Association experimented with 
a Bell 47 helicopter fitted with nylon pontoon floats instead of 
wheels, and flying from the clipper American Lady. The canopy 
over the ship’s bait tank, in which bait is kept when caught, was 
used for taking off and landing. This experiment was successful, 
take-offs and landings being made without difficulty even in rough 


*A fish of the herring family, valued for its oil. 


FIRST SPOT YOUR FISH... 


Aircraft as an Aid to Sea Fishing: Potentialities of the Helicopter 


By M. J. HARDY 


seas. A Hiller Model 360 operates from the Van Camp Sea Food 
Company’s clipper Esperito Santo, likewise being fitted with nylon 
floats and using the ship’s tank canopy for landing. Sikorsky S.51s 
have been operated from fishing boats by the Royal Canadian 
Air Force. A full-load range of 170 miles (Bell 47) or 130 miles 
(Hiller 360) shows what a greatly increased radius of search a 
helicopter can offer its parent ship. 

Although helicopters have proved successful for tuna spotting, 
their comparatively high initial and operating cost have made 
them less popular for this purpose than single-engine floatplanes. 
Several of these are used by tuna clippers, landing and taking off 
from alongside their parent ships and being hoisted inboard by a 
derrick. First tuna clipper to carry a seaplane was named 
Liberator—she was later sunk in a collision—and several boats 
owned by Van Camp Sea Food (White Star, Corsair, American 
Beauty and Chicken-of-the-Sea) carry Luscombe Model 8 Silvaire 
floatplanes. With a cruising speed of just over 100 m.p.h. this 
type has a cruising range of 350 miles. Several other Southern 
California tuna clippers carry a seaplane. A Piper Super Cub is 
carried by the clipper Senibua, which operates in Australasian 
watérs, and is believed to be the smallest ship of this type to carry 
an aircraft; the Cub is kept, with wings removed, on top of the 
bait tanks. 

Besides tuna clippers other types of fishing vessels carry sea- 
planes. Although a purse seiner is similar to but smaller than a 
long-range tuna clipper, and has less deck space, at least one has 
been so equipped. This was Vindicator, owned by P. Martin and 
J. Rados; she carried a Piper Cub seaplane on the main deck, but 
there was insufficient space to stow it satisfactorily, and its use was 
discontinued after a short time, although it had been found 
valuable for spotting. 

Sardine spotting, too, has been successfully carried out from 
the air; the method was pioneered in 1946 by Van Camp’s, who 
operated an aeroplane from Astoria, Oregon. This was land- 
based, and so operations were limited to a relatively shert distance 
offshore. Late in 1947 this enterprising firm chartered an airship 
to find out if lighter-than-air craft could be used successfully and 
economically for fish spotting; but it was too slow, required too 
large a crew and proved too expensive to justify the results 
achieved. The same company now operate a Republic Seabee, 
a Navion and a two-motor amphibian for sardine spotting. These 
aircraft are shore-based and operate on moonlight nights, when 
fish can be located by their phosphorescence. Land-based air- 


This view of a whale factory ship, with a catch floating astern—it was 
shown at Mr. A. E. Bristow's recent Helicopter Association lecture on 
air whaling—gives the pilot's view of a helicopter flight-deck. 
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craft have been used for keeping track of pilchards off the U.S. 
Pacific coast. Flying from Southern California, they spot by day 
and the fishing is done at night. 

Another Californian sardine-fleet operator employing sea- 
planes extensively is the French Sardine Co., whose Scarlet Queen 
carries a Cessna floatplane; it was at first stowed just aft of her 
funnel, but is now carried on a modified bait-tank canopy. 
Luscombe Silvaire floatplanes are carried by Paramount, Navigator 
and Normandie, also of the French Sardine Co. 

Expense is naturally the chief objection of many operators 
of small fishing boats to buying an aircraft, but this problem can 
be largely overcome by sharing the cost of chartering an aircraft 
among several owners, as has been done in Iceland and in the 
pilchard fisheries of America’s Pacific coast. During the 1949 
season, a Piper Cub was successfully employed in spotting 
menhaden for 18 fishing boats. Flying usually at 1,000ft, the 
pilot was able to see shoals several miles away, and to detect fish 
which, 20ft below the surface, would have been invisible from a 
ship. Other fish besides menhaden surface in shoals, and it is 
often possible for a trained aerial observer to determine their 
species by the colours in the shoals. Thus one or more aircraft 
can offer a complete scouting service to fishing fleets at a fraction 
of the cost of equipping each boat with an aeroplane. 

Owners of whaling fleets—each of which consists of a large 
factory ship and several catcher boats—are naturally not so affected 
by expense considerations when choosing aircraft for spotting. 
Since the war, increasing use has been made of them, especially 
as a factory ship can provide sufficient deck space for a hangar. 
In 1946, the 15,000-gross-ton Balaena was completed for United 
Whalers, Ltd., and was at that time the world’s most up-to-date 
factory ship, being unique in employing three Walrus amphibians 
for whale spotting, ice reconnaissance and weather reporting.* 

Also quick to appreciate the advantages of aerial spotting was 
the Netherlands Whaling Co., whose 10,409-gross-ton William 
Barendsz carried two radar-equipped Walruses. 

On Balaena’s first Antarctic trip, two Walruses were kept in 
a commodious hangar at the after end of the boat deck; the third 
was left at Cape Town as a spare. Launching was carried out by a 
catapult—once fitted in H.M.S. Pegasus—which could be used for 
port or starboard launching. Hoisting-in after landing was done 
by a large crane. Each Walrus was kept in constant touch with 
Balaena by W/T or radar, and carried a crew of three (pilot, 
navigator and radio operator), who were provided with a covered- 
in dinghy, a lightweight tent and the latest naval immersion suits 
as survival equipment. Extra fuel tanks were carried on under- 
wing racks. To find whales, the pilots first looked for the tinted 
water denoting the shrimp shoals on vhich whales feed. 

After operating these Walruses satisfactorily for the 1946-47 
season, it became necessary to increase Balaena’s crew accom- 
modation, and the hangar was modified for this purpose. The 
Walruses were sold because, although offering many advantages, 
they required a great deal of hangar and deck space, and were 
found to be cumbersome to handle, besides having a rather limited 
range. But this pioneer attempt was to bear fruit, because other 
whaling-fleet owners began to realize its potentialities, and there 
are several who now take advantage of them. A Westland- 
Sikorsky S.51, LN-ORG, has been flown since the 1952-53 
season from Melsom and Melsom’s factory ship Norvhal, by 
Mr. A. E. Bristow, well known as a helicopter pilot, and who 
has recently formed a company, Air Whaling, Ltd., to consult, 
advise and specialize in the use of aircraft for whaling. Mr. J. 
Kirkhorn, a Norwegian, acts as assistant pilot, and two ground 
crew are employed. Nylon rubber floats are fitted to this S.51, 
and radio is used to guide catcher boats to the kill. A special flight 
deck has been constructed on Norvhal’s poop, with an all-metal 
hangar built partly between and behind the twin, side-by-side 
funnels. This deck is self-contained and has special fuel-storage 
tanks. More than 8,000 gallons of aircraft fuel were taken on 
board Norvhal at Durban before she left for the whaling 
grounds. 

Norvhal is by no means unique among factory ships in carrying 
a helicopter, as the German-operated Olympic Challenger also 
has one; though this ship is not operating during the present 
whaling season. Another Norwegian vessel, Thorshavet, owned 
by A/S. Thor Dahl. carries a Hillyer UH-12A, LN-ORH, and 
the Japanese Taiyo Fisheries Company's 17,000-ton factory ship 
Nisshin Maru is using a helicopter this season. 

Use of rotating-wing aircraft by whaling fleets is bound to 
increase in future, because the helicopter has now proved its 
value as a spotter sufficiently to make whaling-fleet owners more 
eager to exploit its considerable versatility. Besides being able to 
operate in weather too bad for a catcher boat, it can assist in 
navigation and, if necessary, in rescue work. 


*An article on these operations, by Mr. John Grierson (who was in 
charge of them) appeared in “Flight” of July 10th, 1947.—Ed. 


How the Walrus amphibians used in 1946-47 by United Whalers, Ltd., 
were recovered after a spotting flight. The factory ship turned to make 
@ smooth-water “‘slick,’’ across which the aircraft was taxied onto a 
floating net. A hook on the keel engaged the meshes, and the net was 
then hauled alongside so that the aircraft could be hoisted aboard. 


There is no reason why killing the whale as well as spotti 
it should not eventually become part of a helicopter’s duties. 
new electric harpoon has been developed by the General Electric 
Co., Ltd., and is undergoing trials this season in Antarctic waters 
from the catcher Setter V. Relying on electric shock for killing, 
instead of on the explosive charge usually employed, this harpoon 
is fired from a gun weighing 1,700 Ib. In theory, therefore, it 
could be mounted in an S.55, disposable load of which is 2,720 Ib; 
but, obviously, something smaller and lighter would have to be 
developed for aerial harpooning. Small oxygen bombs would be 
attached to each harpoon to keep a whale afloat after it was killed, 
and marking dead ones with a flag can also be done from the 
air. It has been found that, whereas a catcher which kills one 
whale will often scare off the rest of the school, they are not 
disturbed by aircraft. 

With these advantages, therefore, it is not surprising that a 
fixed- or rotating-wing aircraft is worth the equivalent of three 
or four whale catchers. In a recent season, the extra catch credited 
to the use of a helicopter by one particular vessel would have repaid 
the first cost of the aircraft about ten times over. Since five smaller 
helicopters, such as S.51s, or two larger ones, such as S.55s, can 
be bought for the price of one catcher boat, a brisk demand from 
whaling fleet owners may follow in future. 

A helicopter can perform almost every task that a whale catcher 
can—except, of course, that of towing back dead whales to the 
factory ship for processing—so existing catcher fleets could be 
considerably reduced in size. A typical whaling expedition con- 
sists of a factory ship and twelve or more catchers, which hunt 
in a wide arc around their parent ship, covering some 50-100 
miles ahead of her. In future this may be reduced to two or three 
catchers and two or three helicopters. Replacement of catcher 
boats by aircraft is obviously advantageous for an owner, as a 
helicopter’s crew of one or two pilots (and, perhaps, in future, a 
harpoon gunner) plus two or three ground engineers, would be 
much smaller than that of a catcher, and a greatly reduced wage 
bill would result. 

So the orders recently placed for S.55s by British and Norwegian 
whaling-fleet operators have set a seal of approval on the heli- 
copter’s past performances, even though its effectiveness has until 
now been hampered slightly by small carrying capacity and 
restricted range. As the only really large helicopter in production 
in Europe for civil users as well as military, the S.55 is naturally 
of interest to catcher owners. Features which should attract them 
are its hydraulic hoist, and its range of 400 miles in still air, with 
a 20-minute fuel reserve. The cabin, of 340 cu ft capacity, is 
10ft long by 5ft 6in wide by 6ft high, and in this space three 100- 
U.S. gallon long-range fuel tanks can be fitted. Alternatively, a 
lightweight harpoon gun might be mounted so as to fire through 
the opening provided by the 4ft x 3ft sliding door on the starboard 
side. A helicopter’s great manceuvrability and versatility would 
make harpooning a much easier task than at present, especially 
as a stable firing platform could be provided in rough seas—at any 
rate. far more stable than the heaving fo’c’sle of a catcher boat. 

Whaling experts believe that helicopters will soon become 
standard equipment on factory ships, flying off a turntable flight 
deck. As many as six or eight have been suggested as the fleet 
to be carried on a single factory ship, but it is unlikely that more 
than three will be accommodated—or needed. Aircraft could also 
be carried on catchers themselves, this method being employed 
by Balleneros Ld. S.A., who operate two Piaggio P.136 amphibians 
in Antarctic waters, one being carried by their s.s. Olympic 
Winner. It is likely, however, that helicopters will continue to 
be preferred to flying-boats and seaplanes, as the latter are more 
likely to be prevented from taking off by bad weather, and they 
generally take up more deck space. 
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PRODUCING THOSE AIRLINE PILOTS 


HE problem of future pilot training, vital as it is, would 
not seem to have been brought appreciably nearer to 
solution as a result of the recent contributions of 
Captain Brice and John Bishop. As an experienced airline 
captain himself, the former is certainly well qualified to state 
what is required of the fully-trained pilot; but, to say the 
least of it, he seems more than a little shaky in his suggestions 
as to how this aim may be achieved. Mr. Bishop, on the 
other hand, stoutly (and, it would seem, with some justifica- 
tion) resolved to defend the Service and its pilots, is neverthe- 
less unable to offer any constructive counter-suggestions. In 
fairness to Captain Brice it must be said that he has obviously 
been influenced by the conviction that any more ambitious 
training scheme would be immediately frowned upon by the 
parties responsible for footing the bill. If this is indeed the 
case, then here is one potential airline passenger who will 
keep both feet firmly on the ground in the future. 

In the first place it will surely be agreed that the would-be 
captain of an airliner—unhesitating in his decision to fly on 
meteorological grounds, fully appreciating the limitations of his 
aircraft, etc., etc.—must be taught to fly. A grudging twenty or 
thirty hours on Austers, sandwiched between thick slices of Link 
and Dehmel, with geography, history and languages thrown in, 
to be followed by a little more “specialized” flying to obtain a 
Commercial Licence, and an uncertain training programme as 
airborne cabin-boy—these would hardly seem to be the answer. 
Most certainly synthetic training will be essential, as will the 
other subjects mentioned; but so, too, will a carefully planned 
and supervised flying programme at this all-important ab inizio 
stage. 

This, surely, is the time when lasting impressions are formed, 
the seeds of bad habits sown (if not checked) and, most important 
of all, when skilled tuition and example can instil lasting con- 
fidence in a lad’s mind when coping with the behaviour of a 
comparatively strange mechanical contrivance in a completel 
strange medium. As Mr. Bishop says, the youth of today wi 
learn, and learn fast—the only trouble being that if he is not 
taught he will find out for himself; which can, of course, be a 
very different matter. 

After all, we are dealing here with a boy of eighteen or nineteen 
with, it is to be devoutly hoped, a certain amount of spirit. Even 
though he may be fully capable of developing into a first-class 
airline pilot, given time and the right training, it is rather a lot to 
expect him to appreciate and enthuse upon the lasting value of 
so much synthetic and ground training when he wants to fly. 
Spinning, aerobatics and the like may not be required of an air- 
line pilot in his professional capacity—certainly one shudders to 
contemplate a Stratocruiser grinding its way over the top of a 
loop; yet if these items are properly taught and practised solo they 
will greatly assist the novice in finding his way in a new medium 
and will plant within him the first seeds of confidence, born of 
the conquest of fear. Similarly with cross-countries—of no 
practical use, says Captain Brice; but at this stage a few visits to 
other airfields, even if the weather is perfect, can be of out- 
standing importance in convincing the pupil that he can find his 
way in the air and land at a strange field himself. 

Passing to the next step in Captain Brice’s programme, it is 
suggested that the trainee should act as supernumerary crew 
member as and when possible and thus familiarize himself with 
the conditions and procedures involved in airline flying. Such 
experience is, of course, essential; but is there not a somewhat 
frightening gap in the pupil’s training? There is a vague refer- 
ence to further specialized flying to Commercial Licence stan- 
dard, but after that the potential airline captain is to proceed with 
his airborne clerical work, “making his way towards the captain’s 
chair.” During the later phases of this period he will presumably 
occupy the right-hand seat and begin to handle the aeroplane 
for himself. Bearing in mind his previous actual flying experi- 
ence, the reactions of his captain (and his passengers) should, 
incidentally, be interesting to watch. Assuming, however, that all 
goes well, he eventually graduates as a fully-fledged airline cap- 
tain, experienced in procedure, and well versed in the geography 
of the places which he visits and the history of the airline—but, 
very possibly, knowing precious little of his own limitations and 
reactions in an emergency. 

Consider an extreme case. The pupil gets his initial spell of 


A Third Contribution on a Thorny Subject 


By DAVID MEAGER 


IN our issue of October 16th last, Ca David Brice examined the 
problem of recruiting and training airline pilots in the years to come, 
and on November 6th his views were challenged in an article by a 
serving R.A.F. officer. In the present article a third proponent—one 
with considerable experience both as a Service and as a civil pilot— 
studies the question from some new angles, and outlines his own scheme. 
Aspects of the subject were discussed in our leading article last week. 


flying in reasonable weather and manages quite well. For rea- 
sons of economy his additional “specialized” flying for a Com- 
mercial Licence is carried out on a light aircraft, and again the 
weather is not unkind, with the result that he fulfils the flying 
syllabus for his licence without undue concern. The remainder 
of his flying experience on an airline has been commendably free 
from incident and, of course, his personal safety has not been his 
own responsibility but rather that of his captain, who, despite the 
dreaded stigma of having been one of the redundancies of the 
armed Services, is a particularly capable airline pilot. During all 
this time it is quite possible that the young man will never have 
been faced with a situation of the kind which he would have 
been reluctant to tackle through plain funk—and which, having 
been dealt with successfully, would have enabled him to benefit 
from the knowledge of his reactions. 

Consider his counterpart in the Service, with all his bad habits 
and lack of licences. Quite apart from basic discipline and a 
first-class ab initio flying training, there can be few Service pilots 
even in peace-time who, at a comparatively early age, have not 
learned that they could accomplish far more than their initial 
apprehension had led them to believe—whether it is a matter 
of high-speed flight, close formation in prolonged turbulence, or 
straining their aircraft to its uttermost limits (both in the book and 
out of it), in the course of a competitive exercise. Bad habits? 
Certainly they are, from a civil aspect; but at least these young 
men can fly and, what is equally important, have become familiar 
with their own reactions in extreme circumstances. In short, they 
are masters of themselves as well as their aircraft. It is this very 
quality—so long taken for granted in the ex-Service pilot and yet, 
perhaps, the most valuable qualification which has assisted so 
many of them in their subsequent graduation to airline captaincy 
—which will be decidedly lacking in the candidate who has 
undergone the suggested course of cut-rate pilot-training. 

But there is latle to be gained from relying upon the Service as 
a future source of civil pilots. It is, of course, true that very 
soon (if not already) the R.A.F. will be determined to retain their 
fully trained multi-engine pilots and the fighter boys will presum- 
rae J dwindle in number as the guided missiles fly thicker and 

aster. 

What then, is the answer? Before considering a possible solu- 
tion let us have three facts clearly in mind. First, if “pilots” are 
to be produced on a cheap-as-possible basis there will be an 
increasing number of accidents; if there are more accidents, then 
the airline and the manufacturers will suffer financially. We 
cannot afford not to have properly trained and fully qualified 
pilots. Second, ours will not be the only country faced with such 
a problem. There will be others, with even less financial 
resources than our own, who certainly cannot afford to train their 
own pilots thoroughly but who nevertheless appreciate the 
importance of such training. Third, it must be realized that not 
only airline pilots will be required: if the Service holds on grimly 
to its small band of highly trained pilots there will be a demand 
from the industry for test pilots, and even a subdued whis 
from the flying clubs for instructors—to name but two aumgien. 


A Possible Solution 


So much for the demand: to meet it we must have a flying 
training college, by its very nature and scope a nationalized con- 
cern—unfortunate as this may be—to take boys of eighteen with 
a reasonably high educational standard. It would train them 
over a period of three to four years so that they would emerge 
as qualified pilots, well versed in the art of flying, possessing a 
sound theoretical background, the necessary civil licences, and a 
certain amount of specialized training in the particular branch of 
flying which they have chosen. 

To achieve this aim a syllabus could be based broadly upon the 
following lines. During the first year ground training would 
include basic theory of flight, airmanship and air-traffic control, 
meteorology, pilot navigation, engines (piston), mathematics, 
Link and signals. Flying training would consist of 75 to 100 
hours, at least 25 of these being solo, on a light piston-engine 
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PRODUCING THOSE AIRLINE PILOTS .. . 


trainer equipped with radio so that a comprehensive ab initio 
programme may be fulfilled, including instrument flying, G.C.A.s, 
and night flying, not forgetting spinning and aerobatics, cross- 
countries and formation flying. 

Ground training for the second year, apart from covering more 
advanced aspects of the subjects already mentioned, would 
include aerodynamics, particularly concerning high-speed flight, 
extensive Link training in the use of radio aids, airways, etc., 
flight planning and aviation law. Air training would consist of 
at least 100 hours, to comprise 40 hours on a single-engine aero- 
batic, jet-powered, trainer, and 60 hours on a relatively simple 
medium twin (piston engine). The flying programme should 
include, first, high speed, high-altitude flight, formation and 
cross-countries in all weather conditions, aerobatics and advanced 
instrument flying. Having successfully completed these exercises 
on the single-engined trainer the pupil would proceed to twin 
flying and be trained in all-weather asymmetric flight, “long- 
distance” navigation, both as pilot and navigator, use of radio 
aids and airways and practical flight planning. 

At the end of the second year the pupil would sit for his Com- 
mercial Licence examination and undergo flying tests. He would 
then be ready to proceed with his final year or eighteen months’ 
training, the length of time depending upon the type of flying 
he had chosen and for which he has proved himself suitable. 
Assuming he were to become an airline pilot, the final period 
would probably extend to eighteen months and would include an 
extensive ground training programme of Link, advanced naviga- 
tion, meteorology, etc., flight operation, languages and specialized 
geography (his school training should have provided a sound 
basic knowledge of the two latter subjects). Flying training 
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would cover further twin-engine experience, with the accent on 
applied instrument flying in all weather conditions and, if 
possible, five hours or so on a four-engine aircraft, sufficient to 
enable him to manage at least one flight as captain. At the com- 
pletion of his training he should be ready to qualify for his Flight 
Navigator’s Licence and take his place as a relatively useful 
member of an airliner crew. 

Obviously, the immediate objection to such a project is that the 
Country cannot possibly afford it: the plain answer is that it is up 
to the Guild, and to such M.P.s as are qualified to do so, to con- 
vince the Government that we simply cannot afford to do without 
it. Such a college should be able to rely upon financial support 
from, in the first place, the Government and the State-controlled 
airlines themselves—after all, it is principally on behalf of the 
latter that such an establishment is required; and, once having 
been formed, its staff could do at least part of the work of the 
instrument training flights and testing units at present operated 
by the airlines and the Ministry of Transport and Civil Aviation. 
The second source of support must be the manufacturing com- 
panies, since there can be no doubt that the supply of future pilots 
to fly their products, and to test them, is a vital consideration, 
despite the unpleasant prospect of financial outlay. Third, the 
overseas governments would pay the full cost of training their 
pupils; and, fourth, the trainees themselves (or, rather, their 
parents) would assist to a greater or lesser degree as circum- 
stances permit. 

There is the idea; let those who have better alternatives tear it 
to pieces. This question has obviously no simple solution: it 
needs careful thought and argument. If the present article has 
gone a step further in provoking such thought by the people best 
qualified to advise on such matters—the pilots themselves—so 
much the better. 


Yorkshire Celebrates the Wright Jubilee 


the provinces was the dinner given in the Guildhall, Hull, 

by the Brough branch of the Royal Aeronautical Society. 
The numerous guests included civic officials, the president and 
the secretary of the R.Ae.S., senior officers of the Services and 
executives of various engineering and other firms. 

Mr. Eric Turner (managing director, Blackburn and General 
Aircraft), proposing a toast to “The Pioneers of Aviation,” 
reminded his audience that the Wright biplane’s first flight was 
over a distance less than three-quarters of the wing span of 
the Beverley transport. He went on to say that Mr. Robert 
Blackburn was the oldest pioneer, in length of service, still 
active in the aviation industry—and that his 1912 monoplane was 
the oldest aircraft still airworthy. A Blackburn aircraft had 
been the first to make the double crossing of the Bristol Channel, 
and the first to demonstrate aerial wireless telegraphy. In 1919 
Mr. Blackburn had formed a company to fly passengers from 
Hull to the Continent. 


Bite ce: of the powered-flight jubilee celebrations held in 


(Below) Mr. G. E. Petty, chairman of the Brough branch of the R.Ae.S. 
speaking at the dinner. In the foreground, right to left, are Councillor 
B. Svenson, Sheriff of Kingston-upon-Hull: Mr. Eric Turner, Blackburn 
managing director: and Sir William Farren, president of the R.Ae.S., 
technical director of A.V. Roe and formerly of Blackburns. 


At the jubilee exhibition: standing under a wing-tip of the 1912 mono- 

plane, and in front of the B.2 trainer, Mr. Robert Blackburn talks of 

early days to Major F. A. Bumpus, a director: behind the chairman is 
another Blackburn director, Mr. N. E. Rowe. 


In his response to the toast, Mr. Blackburn (chairman of the 
group, and president of Brough R.Ae.S. branch) described the 
Wright brothers’ flight as “an epoch-making event in the history 
of aviation—it was like breaking down a law of nature.” He 
also made the point that many years before this a Yorkshire- 
man—Scarborough-born Sir George Cayley—had established 
mathematically the basic principle of mechanical flight. 

The toast of “The Guests” was proposed by Mr. G. E. Petty, 
chairman of the branch, and the reply was by Sir William 
Farren, president of the R.Ac.S. 

During the course of the evening the Lord Mayor of Hull 
presented to Mr. Blackburn a plaque bearing the city’s coat 
of arms, and later the company watched the Shell film Powered 
Flight—the Story of the Century. 

Models of historic Blackburn aircraft which decorated the 
tables included the 1909 monoplane (with its car-like seat on the 
tricycle undercarriage, which also housed the four-cylinder 
eng ne), a Lincock, Dart, Skua and B.2 trainer. 

Before the dinner, many of the guests called in at a jubilee 
exhibition organized in the showrooms of the Triangle Motor 
Co. in Hull; here they were able to see the actual 1912 Blackburn 
monoplane and B.2 trainer, a section of the Universal’s freight 
compartment, and Bombardier and Turboméca Marbore engines. 
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Powered by an Armstrong Siddeley ‘Double Mamba” 


: a Royal Navy, which has to maintain sea communications, 
regards counter-measures to the submarine threat 

as of first importance. Much of the new anti-submarine 
equipment is specialised, and demands unique capabilitics 

and characteristics from the aircraft employed. 

To cover this feature of defence the Fairey Gannct is in 
super-priority production, and has also been ordered 

for the Royal Australian Navy. 


FAIREY AVIATION 


THE FAIREY AVIATION COMPANY LIMITED + HAYES «© MIDDLESEX 
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Turbine propeller achievement 


de Havilland Propellers Ltd. 
have achieved automatic 
pitch-locking with turbine 


propellers. 


HATFIELD, HERTS, AND LOSTOCK, LANCS, ENGLAND 


PROPELLERS 
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AIRCRAFT INTELLIGENCE 


NEW FOR THE NAVY: Large transonic fighters for the U.S. Navy include the Douglas XF4D-1 
Skyray (top) and the Chance Vought F7U-3 Cutlass. Both use slatted, swept wings of very low 
aspect ratio, and neither has a horizontal tail surface. Carrier trials have been in progress with 
both types since the autumn of 1953, and both should equip ship-bosed units this year. A 
Douglas XF4D-1 Skyray is being prepared for an attempt on the absolute height record. 
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Great Britain 

English Electric Transport. American 
sources continue to report that the English 
Electric Company are developing a novel 
DC-3 replacement, powered by a Double 
Mamba turboprop. Such a design would 
certainly be lighter and have less drag than 
a machine of similar capacity with separate, 
wing-mounted engines. For our part, we 
feel such a concept has much to offer, 
and would qualify for certification as a 
twin-engined machine. 

Hawker Hunter. At the time of writing it 
is still not clear what form of speed brake 
will be used in the production Hunter. 
The record-breaking WB 188 has been 
fitted with brake panels at the extreme tail, 
one on either side of the jet-pipe, and 
actuated by jacks faired in to the rear fuse- 
lage. Such an arrangement may be adopted, 
in a cleaned- up form, as a standard fitting. 
At subsonic speeds the main wing flaps can 
also be used as brakes, to a limited extent. 


United States 

Vought F7U-3 Cutlass. From the 
Chance Vought plant at Dallas are coming 
fair numbers of Cutlasses, one of which is 
shown on this e. Difficulty with the 
Westinghouse J46 continues, but this 
engine is now confirmed as standard; the 
F7U-1 had two J34s, and early F7U-3s 
a pair of Allison J35s. The Cutlass carries 
two 20mm guns above each engine, firing 
through the upper lip of the intakes. 
A new, and very large, canopy affords good 
view, except to the rear. The nose houses 
a radar fire-control system; other features 
are the large elevons and slats on the 
wings; the fins and rudders are carried on 


the wing trailing edge. 


Italy 

Fiat G.82. Although not confirmed by 
Fiat, it is reported that a new jet trainer, 
with the above designation, is the subject 
of a small production order by the Italian 
Air Force. The G.82 is a development of 
the G.80 Goblin-powered machine, with 
a fatter fuselage housing a Rolls-Royce 
Nene. It is not likely that the G.82 will have 
a limiting Mach number greater than 0.9. 


BRISTOL 170 Mk. 32 SUPERFREIGHTER 
(Two Bristol Hercules 734) 
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“FLIGHT”’ 
photographs 


Instructors at Zweibriicken: (Left 
to right) F/O. M. A. Grant, F/O. 
R. H. Annis, F/L. K. C. Lett (Com- 
manding Officer), F/O. J. G. 

and F/O. W. G. Nixon. 


The Work of No. 1 Air Division Instrument Rating Flight, R.C.A.F. 


URING our recent visits to R.C.A.F. stations in Europe, 
on the occasion of the tour by Mr. Brooke Claxton, 
the Canadian Defence Minister (Flight, December 

25th), we were able to see No. 1 Air Division Instrument 
Rating Flight in operation at Zweibriicken. It was, in fact, 
only through the exceptional blind-fiying ability of F/O. 
Nixon, one of the instructors, that we were able to attend the 
presentation of the Queen’s Standard to No. 3 Squadron, 
R.A.F. Incidentally, this flying visit was a perfect example 
of NATO in action: the journey was made in an R.C.A.F. 
Canadair-built Lockheed T.33 from Zweibriicken in the 
French Zone to Geilenkirchen in the British Zone, where a 
Belgian officer was operating the G.C.A. Conditions were 
just about as bad as possible, yet the whole flight—even to 
the instructions as to which way to taxi in the Geilenkirchen 
gloom—went off without the slightest hitch. 

Commanded from the outset by F/L. K. C. Lett, the Instru- 
ment Rating Flight was formed at Zweibriicken and is the only 
unit to have Nene-engined T.33s. These aircraft have been 
found very suitable and consistently serviceable. We were 
informed that the extra 800 Ib thrust of the Rolls-Royce Nene 
as compared with the Allison J33 has put the Mach number up 
to 0.82, with comfortable cruising at 0.76. The Allison J33-A-35 
— for the T-33 is officially rated at 4,600 Ib , while the 

ene gives 5,100 Ib. Thus, if the difference is in fact 800 Ib, 
it may be that some J33s are slightly derated when used for 


Portrait of a 7.33, or Silver Star, showing the uninterrupted view from both seats. The blind-flying hood is in the stowed position. 


training purposes. The Mach number of 0.82 is presumably 
the maximum attainable in level flight. 

The pupil sits in the rear seat, and while he is under instru- 
ment instruction a linen canopy shuts our all external vision. 
With wing-tip tanks the T.33 carries 680. 
for 24 hours’ flying, or a range of 1,400 


The ‘ ‘pupils” under instruction come from all the R.C.AF. 


they 
also those of the sections they may be 
If the weather is te the course lasts 14 days but 
unsuitable conditions extend it by as much per ; 
At Zweibriicken, which is 1,100ft above 


factors for use by the sq stationed there are 600ft between 
the lowest layer and the runway, and horizontal visibility 
of one mile. For the Instrument Rating Flight these are 


halved. Green and white cards are issued but there is no master 
green; taking its place is a blue rating issued to transport ilots. 
the patt employed in R.A.F.; blind take-off: 
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: ever, usually make 90-minute sorties, one hour being devoted to | ee 
instrument fi and the remaining 30. minutes to G.C.A. “aa 
ctice. All ying is dual and the instructors each put in about | = 
are selected as section leaders, not as potential instructors. It is | ie 
felt that they may easily find themselves in such conditions that, Bis 
doing automatically in an emergency what is continu <4 
ie 
| 
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An instructor, F/O. Grant, sees that his 

““pupil,’’ F/O. G. B. Shorey, is properly 

installed in the back seat of a Canadair- 
built Lockheed T.33. 


(Below) Breakaway: After flying along- 

side for the raphs at the bottom of 

these pages a 7.33 turns sharply away 
to return to Zweibriicken. 


and 
variety of position-fixing procedures are flown blind. 
attention is paid to G.C.A. and let-downs 
our 


on 
termed “ navigation panel,” with no than D-F. 
and GCA. No fewer than distinct types of let-down are 
practised—-QGH, single beacon, radio range, and cruising. 
Conditions of nil visibility: The student pilot under the linen canopy, which depends from rings on a stout wire frame in the roof. 
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Candidates are 12 exercise flights graded in 
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card) desired. The main differences between the Canadian wet te 
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ROCKETS 
on the 


MOJAVE 


The U.S.A.F.s Static-test Station 
in Southern California 


AR out in the windswept vastness of the Mojave 
Desert in Southern California, the scattered build- 
ings of ERETS (Experimental Rocket Engine Test 
Station) stand in testimony to the efforts of the United 
States Air Force to solve the many and complex prob- 
lems of rocket-powered flight. Built on a series of sun- 
baked granite ridges, the vast test-stands, the gleaming, 
odd-shaped propellant storage-tanks, and squat, one- 
storied buildings provide a bizarre contrast to the miles 
of desert surrounding the station. 
ton toe , the station is under the control of ° Air 
+ hn Plight "est Centre, Edwards Air Force Base, Calif. 
While the primary mission of the Air Force Flight Test 
Centre is the flight-testing of aircraft and components, 
rocket-motor tests at ERETS often parallel flight tests of 
pares —_ and aircraft conducted at the Flight Test 
tre itsel 

In the early days of rocket development elaborate test-stations 
were unnecessary. The relatively simple and inexpensive rocket 
could be designed, built, and tested in free flight with little equip- 
ment and expense. But once launched, a missile is usually a total 
loss. If a valve or control fails nothing can be done but 
evaluate the wreckage and try again. After World War II it was 
revealed that the rmans fired some five per cent more V.2 
rockets in tests than they launched at the British Isles during the 
entire six months for which the weapon was in operation. 

As rockets increased in size, thrust, complexity and cost, it 
became impracticable and uneconomical to conduct the whole 
testing programme in free flight; the need for static test rigs was 
now imperative. 

So far as America was concerned, such a facility became a reality 
with the inauguration, early in 1951, of the Experimental Rocket 
Engine Test Station, under the supervision of Harry H. Clayton, 
Chief of the Engineering Laboratory, and Richard F. Gompertz, 
Chief of the Rocket Branch at the Air Force Flight Test Centre. 
One hundred and forty miles north of Los Angeles and near the 
centre of the Mojave Basset, the location at Edwards was chosen 
because of the remoteness, usable area, terrain features, avail- 
ability of water and power supplies, isolation consistent with 
necessary safety and security precautions, and accessibility. Only 
31 road miles from the rocket station, Edwards A. B. can 
accommodate the largest transport and cargo aircraft in service. 
The advantage of proximity to a large industrial area is provided 
by the City of Los Angeles; and the desert site provides the 
isolated location required by the noise nuisance and the psycho- 
logical effects of rocket tests, the danger of violent explosions, 
the toxic nature of propellants such as nitric acid, and a stable 
terrain able to resist the tremendous forces generated. 

The station itself is something new in management as well 
as in — layout. It is one of the first facilities to be owned 
and staffed by the Government for use by contracting firms. 
Here the contractors test missile propulsion systems and com- 
ponents, utilizing U.S.A.F. equipment and personnel as well as 
their own. It is much cheaper, and more efficient, to build one 
completely equipped plant for use of all contracting agencies than 
to build (directly or indirectly at Government expense) separate, 
though less complete, facilities for each. In addition, the test 
station is an excellent place at which to train pei.onnel in the 
specialized skills required. 

The station is built along a series of granite ridges overlooking 
the desert floor. By far the most prominent structures are the 
great concrete and steel static-thrust test stands. Perched 
apparently precariously on the edge of a sheer cliff, each stand is 
built to withstand the strain of many thousands of pounds of 
thrust acting vertically. Motors under test are carried securely 
in massive steel mounting cradles. To prevent damage to the 


Suggestive of some science-fiction moonscape: a rocket motor running on 
one of the static test structures. Near the tip of the flame, on each side, 
can be seen the pipes from which water is sprayed on the concrete. 


concrete by the 
system is installed which the base of the stand with a cool 

ing stream of water. A similar system, for use in emergency, is 
built into the test stand itself; operated automatically as well as 
manually, this high-pressure system drenches the entire test stand 
with jets and sprays of water in the event of fire. 

Since the object of test at the station is to a imate as 
nearly as possible conditions encountered in free flight, as many 
such factors as are practicable in static tests are simulated. The 
mounting cradles may be tilted to various angles, and equipment 
to simulate other flight conditions, such as reduced pressure and 
extremely high or low temperatures, is at present under 
development. 

Provision is made for mounting more than one motor on cach 
stand. Although the motors are not operated simultaneously, 
this arrangement enables setting-up time between tests to be cut. 
Steel shields protect the engines from the effects of nearby runs. 
The test stands incorporate storage for fuels and oxidants neces- 
sary for extended runs (ordinarily the propulsion systems them- 
selves carry sufficient fuel for normal tests). On the site are 
bulk storage tanks for thousands of gallons of propellants 
as nitric acid and liquid oxygen. 

Control and observation are maintained by a central control 
station located midway between the two main test stands. It 
represents one of the greatest concentrations of rrr. 
equipment ever installed for the development of any kind 
power-plant. Any of the recorder and control circuits can be 
connected to either test stand. Apart from instrumentation and 
oscillographs, both optical and direct viewing of the stands and 
surrounding area is available from the control station, while 
elaborate safety features prevent the risk of injury to personnel 
by explosions or toxic gases. Any special instrumentation 
required for a particular test is furnished by the contractor and 
may be connected to either test stand through additional trans- 
mission circuits. 

ERETS is nearly self-sustaining, incorporating office accom- 
modation, maintenance and general machine-shops, transportation 
facilities, photographic services, a 200-dial automatic telephone 
exchange, and housing and eating facilities for transient personnel. 

In addition to direct cme at rocket motors, a great deal of 
materials-research is conducted. The use of highly corrosive 
chemicals, for instance, has ——. about the development of 
titanium seatings for valves, and such work the chemical, 
oil and other industries will benefit indirectly. 
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Civil Feeder-Line, 
Charter and Executive 
Transport 


¢ Increased Performance 


Evolved from the experience gained in more 


* Greater Payload and Range than five years world wide operation of civil and 


military versions of the Prince. 


¢ Proven Reliability 
ACCOMMODATION 10 to 12 passengers, their luggage and a crew of two with full radio aids. 


RANGE With 10 passengers, stage lengths up to 650 statute miles (1046 kms.) may be flown under 
Instrument Flight Rules (these provide reserve fuel for an additional 230 miles 
(370 kms.) diversion and 15 minutes stand-off at 5,000 ft. (1525 m.)). 
With 12 passengers the stage lengths are up to 400 statute miles, under I.F.R. conditions. 


PERFORMANCE at full load: Take off and landing runs. 430 yards (393 ms.) 
a: Initial Rate of Climb. 1380 ft/min. (4°21 ms /sec.) 
%. Cruising Speed Range. 150-191 m.p.h. (241-335 k.p.h.) 
One Engine take off rate of climb. 272 ft/min. (1°38 ms /sec.) 


VERSATILITY The spacious fuselage is readily equipped for vertical and oblique photography, 


or for air ambulance, freight or executive travel versions. 


4 HUNTING GROUP COMPANY 


LUTON, BEDFORDSHIRE, ENGLAND and at TORONTO, CANADA 


PERGIVAL LIMITED 
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t 
4 Ejections in level flight at 200 feet, > 
at speeds of 600 m.p-h., have been 
made with the Martin-Baker Patent wv 
result of seven years’ intensive 
development; in the past two years : 
weight Fully Automatic Ejection 
Seat with on installed weight of are 
onty 50 Ib. / \ | 
® NOTE: in the principal councries of the world, and corvain patent pending \ 
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HUNTING- 
CLAN 


One of Hunting-Clan's eight 

Vikings returns to base at 

Bovingdon, carrying Service 
passengers from Malta. 


Air-Sea Alliance: The Background to Some Efficient Independent Airline Operations 


INANCIAL and operational partnerships between ship- 

ping lines and air transport operators, although widely 

recognized as a good thing, are not yet practised to any 
significant extent. Hunting-Clan Air Transport, Ltd., is 
doubly exceptional, for, as its name implies, this British 
independent company is backed not by one but by two old- 
established shipping concerns. The fortunes of the renowned 
Hunting Group of companies were founded on shipping in 
the nineteenth century, and, although some of its numerous 
members are today engaged in aviation and the oil industry, 
a fleet of 16 tankers of 240,000 tons dead weight remains one 
of the Group’s major assets. 

The sub-group concerned with aviation includes Percival Air- 
craft, Ltd., Hunting Aerosurveys, Ltd., Aerofilms, Ltd., and 
Field Aircraft Services, Ltd. Hunting Air Travel, Ltd., was 
added shortly after the war, and this company began operations 
on January Ist, 1946. Its subsequent growth was gradual and 
unspectacular, but this is a reflection on the post-war con- 
ditions affecting independent airlines in general rather than on 
any lack of initiative on the part of the Hunting group. After 
eight years, Hunting Air Transport (the name was changed in 
1951) had emerged as one of the healthiest and most securely 
founded British independents. 

Its prospects were further improved by the decision of the 
Clan Line group of companies to invest in both Hunting Air 
Transport and Field Aircraft Services. The value of this sup- 
port can be gauged from the fact that the Clan group operates 
57 vessels totalling 600,000 tons, dealing mainly with cargo. 

It was announced in October that the Hunting and Clan 
groups would each contribute £500,000 to the initial capital of 
a company to be known as Hunting-Clan Air Holdings, Ltd. This 
company, in turn, would take over the entire share capital of 
both H.A.T. and F.A.S., and the former would in future operate 
under the title of Hunting-Clan Air Transport, Ltd. 

The SS of this arrangement appear to be consider- 
able. n the first place, the Hunting-Clan alliance makes 
available to the air company an organization experienced in 
securing and handling freight on a world-wide basis; it also pro- 
vides the capital required for buying the new aircraft on which 
the growth of both freight and passenger traffic depends. It 
does not follow that there will be any sudden expansion of the 


Four Dakotas are used by the company on the Northern network and on 
charter work; one is shown undergoing maintenance at Bovingdon. 
“Flight"’ photograph 


Hunting-Clan air network, or any sensational announcement of 
orders for new aircraft; but, from the long-term viewpoint, the 
ability to expand will be there as opportunities appear. 

In order to survey the present activities of the Hunting-Clan 
company, we visited its main base at Bovingdon. The present 
operational fleet consists of eight Vikings and four Dakotas, 
trimly finished in a new red, white and pale blue colour scheme. 
The size of both fleet and staff are closely tailored to the scale 
of operations undertaken—contract, scheduled and charter ser- 
vices—and costs are kept to the minimum. The aircraft are 
flown by 26 crews at an average annual utilization rate of 
2,200 hr for Vikings, slightly less for Dakotas. One Viking 
recently flew 300 hr in a month. Including traffic and catering 
personnel, and drivers, the Bovingdon staff—headed by base 
manager David Ince—consists of no more than 30 people. In 
off-duty hours, Mr. Ince is a sailplane enthusiast; he was reserve 
pilot of the British team in the 1952 World Championships. 

The team of executives at the company’s London H.Q. is 
correspondingly compact. Despite his diverse interests as chair- 
man of the entire Hunting group, Mr. P. Ll. Hunting (a former 
R.F.C. captain) maintains close contact with the airline staff. 
The managing director, Mr. Maurice Curtis, is a leading figure 
in the world of air transport, which he joined in 1930 as an 
Imperial Airways trainee. Responsible to him for the develop- 
ment of the company’s two main classes of traffic are Mr. H. G. 
Matheson, scheduled services manager and Mr. R. Wingrave, 
charter manager. The technical manager is Capt. L. B. Greensted, 
M.B.E., former chief test pilot of Rotol, Ltd., who was recently 
awarded a G.A.P.A.N. Master Pilot Certificate. 

Next year Hunting-Clan will become the first British indepen- 
dent airline to operate Viscounts. Three Series 730s are on 
order. The interior layout of these aircraft has not been finally 
determined, but they will probably be high-density versions 
seating over 50 passengers. Planning for the Viscounts’ intro- 
duction is one of the main preoccupations of Capt. Greensted, 
assisted by development engineer H. B. Cundall. Based at 
Bovingdon, Mr. Cundall joined the company last November. 
After war-time engineering service at ombe Down he 
became a member of the A.R.B. design staff in 1946 and was 
promoted to senior surveyor three years later. 

As yet, however, 31/34-seat Vikings remain the backbone of 
the company’s small but hard-worked fleet. Among Hunting- 
Clan’s aircraft, incidentally, there are representatives of all three 
versions of the Viking—two short-nosed, fabric-winged Mk 1As; 
five short-nosed, metal-winged Mk 1s; and one long-nosed, 
metal-winged Mk 1B. Six are ex-B.E.A. Vikings and one—the 
1B—has flown in the colours of both Aer Lingus and Misrair. 
In August 1951 this latter aircraft belly-landed in the Lebanon 
and, as recounted in Flight of January 9th, was the subject of a 
remarkable salvage operation by Field Aircraft Services, who 
restored it to mint condition before its return to work with 
Hunting Air Transport. Field’s are responsible for overhauling 
and servicing all the Hunting-Clan aircraft; the work is under- 
taken at Bovingdon. On average, the Vikings have logged about 
6,000 hr each. I.L.S. is being added to the comprehensive equip- 
ment carried by Hunting-Clan Vikings, which includes S.B.A., 
radio compass, V.H.F./D.F., R/T. and W/T. Two piiots and 
a radio officer form the standard flight crew, and there is a 
stewardess on all passenger flights; flight engineers are also carried 
on the long-range “Safari” services. 

Although Bovingdon is an adequate base for the company’s 
present operations, an eventual move to London Airport— 
perhaps within the next year or two—is under discussion. The 
Minister of Transport and Civil Aviation, Mr. Lennox-Boyd, 
revealed in the House of Commons last October that “ .. . we 
have told Airwork and Huntings . . . that if they accept our 
terms we shall offer them accommodation at London Airport...” 

Although the fleet is committed mainly to scheduled services 
and regular trooping flights, the company is active in the charter 
market. Ships’ crews are frequently moved on a charter basis, 
and parties of students also helped to swell the amount of charter 
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Newly arrived from Malta, troops are seen disembarking from a Viking of Hunting-Clan at Bovingdon. On the right are Capt. R. W. L. Mulliner: 
The new title Hunting-Clan has not yet been painted on all the company’s aircraft. 


the company's chief pilot, and Mr. David Ince, base manager. 


HUNTING-CLAN ... 


flying (about 3,000 hr) by Hunting-Clan aircraft in 1952. 

Between August 1951 and October 1953, when the Air Minis- 
try contract was renewed for two years, Vikings of H.A.T. made 
1,016 flights between Bovingdon and Malta and 232 on the 
Bovingdon-Gibraltar route, carrying a total of 75,333 Service 
personnel and members of their families. The contract calls for 
a minimum movement of 30,000 passengers annually on these 
two routes, which is equal to about 30 per cent of the total num- 
ber of trooping-contract passengers now carried each year by 
the British independent operators. 

Hunting-Clan now hold Government approval to operate 
scheduled services on 11 routes. In each case the approval 
extends until 1960, thus providing—as intended under the 
Government policy initiated last year—a reasonably secure basis 
for forward planning. These routes form two networks: the 
Colonial Coach services from London to Nairobi and to Salis- 
bury; and the Northern network centred on Newcastle. 

Colonial Coach services were jointly inaugurated by Airwork 
and Hunting in June 1952 on the “Safari” route to Nairobi via 
Malta, Wadi Halfa, Khartoum, Juba and Entebbe. Not only 
did this service prove remarkably successful from the commercial 
viewpoint (after nine months it was announced that an average 
load-factor of no less than 93 per cent had been maintained), but 
it succeeded without diverting traffic from the more expensive 
first- and tourist-class services of B.O.A.C. There are now two 
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services weekly on this route, operated alternatively by Hunting- 
Clan and by Airwork. The second Colonial Coach service, 
inaugurated last June, consists of fortnightly flights (one round 
trip monthly by each company) between London and Salisbury. 

The Northern network, operated with Dakotas, was to have 
come into full operation in 1953 but I.A.T.A. objections to the 
proposed fares for the Scandinavian routes held up their 
inauguration. Hunting later became the first British independent 
to join I.A.T.A. and at the Honolulu traffic conference a 
resolution was passed permitting fares 10 per cent below 
tourist level on the Newcastle-Oslo-Stockholm and Newcastle- 
Hamburg-Copenhagen routes. These services will start in the 
spring on a twice-weekly frequency, and at the same time the 
Bovingdon-Newcastle daily service will return to a twice-daily 
frequency. Twice-weekly services will also be flown between 
Newcastle and Paris; the Newcastle-Amsterdam service, also 
twice-weekly, is already in operation. In addition, there will 
be feeder services from Glasgow and Manchester to Newcastle. 

Provisional traffic figures for the year which has just ended 
show that the company’s 12 aircraft flew some 2,908,000 miles 
and carried over 72,000 passengers—increases of, respectively, 
10 per cent and 22 per cent on the previous year’s totals. The 
introduction of fresh services in 1954 should quicken this rate of 
growth; there is unlikely to be any difficulty in finding employ- 
ment for Hunting-Clan’s Viscounts when they are added to the 
fleet next year. 

R.B. 


The Remaining Papers from the Southampton Conference Summarized 


the papers which were read before the Conference of 
the Institution of Production Engineers held in South- 
ampton last month. On these two pages are similar accounts 
of the remaining three papers, together with notes on the 
discussions which they provoked. 
THE TREND OF DESIGN 


By D. Keith-Lucas, B.A.. M.1.Mech.E., F.R.Ae.S., chief 
designer, Short Brothers and Harland, Ltd. 


| AST week we published abbreviated versions of two of 


‘THE key to this paper was provided by the lecturer’s unprinted 
preface that there was nothing quite so secret as the trend of 
design; he therefore proposed to confine himself to a discussion 
of what was “going to happen during the last five years.” 

He showed photographs supporting his contention that, while 
aircraft built to a common low-speed specification were usually 
almost identical, those conforming to high-speed specifications 
frequently appeared quite different, showing that, in the latter 
sphere, the designer was breaking new ground and feeling his 
way. Further complicating factors facing the designer of 
transonic aircraft were the necessity for preserving a smooth 
exterior finish and the considerable increase in complexity and 
density of the internal equipment. 

Two hypothetical aircraft (which the lecturer then illustrated 
—see opposite page) were possible alternatives for a Mach 
number of the order of two. In both cases, said Mr. Keith-Lucas, 
the thickness/chord ratio was very low, and, of the two, he 
confessed to “a certain partiality” for the delta, mainly on the 
ground that its wing could be used to stow fuel or equipment. 
The delta’s principal drawback was its high angle of attack 
and consequent high induced drag. — 

With many modern aircraft the interior was already over- 


flowing and such items as power plants and fuel tanks were often 
mounted externally. Tomorrow, said the lecturer, “we can 
no longer be content with slinging these outside; we will have to 
sling them out. I would like to start with the undercarriage . . .” 

The major part of the paper was concerned with a review of 
modern developments in structures, in the course of which Mr. 
Keith-Lucas discussed metal bonding and sandwich construction 
—‘my guess is that we will see it used extensively in the future 
and not only for secondary structures, nor only on light aircraft”; 
integral machining (one of his company’s essays in this field 
was described in our issue of December 18th); and new metals, 
including 130-ton steels, titanium and plastics. 

The Discussion.—Proressor E. J. RicHarps (University of 
Southampton), after welcoming the delegates to the University, 
went on to express approval of integral construction. He felt 
that increasing mechanical complexity was more of a nuisance 
than were complex structures; he wondered whether, now that 
something was known of the subject, more manual controls could 
not be provided in supersonic designs. He also discussed printed 
circuitry, the fact that it was better to mount engines, rather than 
fuel tanks, externally, and the possibility of replacing the cockpit 
canopy by a periscope. Replying, the lecturer said that powered 
controls were essential, but the amount of power was up to the 
designer. If an engine could be got into the wing, that was 
probably the best place. And in addition to the elimination of 
the canopy, the pilot himself (‘an infernal nuisance”) should be 
eliminated, once a machine capable of thinking had been 
developed. 

Mr. P. V. Brown (M.0.S.) suggested that, as integral structures 
were best applied to larger aircraft, guided-weapon development 
might render them unnecessary. He mentioned magnesium- 
zirconium alloys, with which skin thicknesses could be doubled. 
He asked whether the elimination of joints might not make a 
structure too rigid and prone to fatigue. The lecturer replied 
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Two hypothetical Mach 2 aircraft used by Mr. Keith-Lucas to emphasize the difficulty of finding sufficient internal stowage volume for the large 
quantity of fuel and equipment required. The wings contribute little to this volume, particularly in the right-hand design, in which the thickness/ 
chord ratio would be about 4 or 5 per cent. 
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that integral construction was not confined to a particular size 
of aircraft, but was largely dictated by the intensity of end- 
loading per foot of stressed chord. Fatigue in integral struc- 
tures might be more predictable than was at present the case, 
since the elimination of joints made the piece more nearly 
resemble a test specimen. 

Mr. F. E. JARLETT (student, College of Aeronautics) suggested 
that, at Mach 2, the only possible structural material was likely 
to be an alloy steel; materials such as D.T.D. 166, 138 or 389 
were likely to give a wing from 10 to 40 per cent lighter than 
could be obtained with other alloys—and possibly with more 
interior space. Mr. Keith-Lucas replied that the use of steel 
might confer only a surprisingly small increase in permissible 
speed. 

"ue. R. E. Mitts (Bristols) referred to the need for detailed 
standardization, and also commented on the lack of “production 
designers”—a new type of person. The lecturer said that 
standardization was essentially the enemy of progress, but it 
had to be considered. He wished that every craftsman in an 
office could serve a proper apprenticeship in the shops; too often 
the apprentice went quickly into the drawing office. 

Mr. L. W. ROSENTHAL (Saunders-Roe) mentioned the difficulties 
of drawing modern structures and the fact that assembly of 
equipment was likely to be more difficult where the structure 
could not be broken down into constituent parts. He also 
brought up the problem of costing with regard to available man- 
hours, to which the lecturer replied that it was difficult to get at 
the truth, as his company had found when comparing production 
of the Canberra and Sturgeon; although the former aircraft 
required far more machining, the man-hours expended were 
much fewer, owing to the bigger production and better tech- 
niques. The secret was the rapid turnover in the machine shop. 

A. Core. G. S. Rosperts (M.oS.) favoured the placing of 
prototype orders followed by a small production batch defined by 
a stiff specification with a note to the effect that concessions 
would be allowed on early aircraft, provided that the last machine 
of the batch would be a representative production job. 

Mr. H. H. Wriison (Armstrong-Whitworth) said that Mg-Zr 
alloys were gradually being introduced, but were handicapped by 
their need for new plant and processes, such as hot-forming. 

Mr. A. Vines (Faireys) jolted the conference with some 
forthright words regarding capital investment on new equipment 
and processes in this country and the United States. 

THE CHAIRMAN at this session, Mr. G. R. Edwards (managing 
director, aircraft division, Vickers-Armstrongs) commented that 
the British industry was “doing quite a lot” about which more 
would be heard in the fullness of time. 


PRODUCTION PROBLEMS ARISING FROM THE 
TREND OF DESIGN 


By G. H. Dowty, F.R.Ae.S., F.1.A.S., M.1I.Mech.E., chairman 
and managing director, Dowty Group 


OWING to the indisposition of the author, this paper—which 
dealt with its subject from the equipment manufacturer’s 
viewpoint—was read at short notice by Sir Roy Fedden, of the 
College of Aeronautics board of governors. It divided airborne 
equipment into two main categories: items tailor-made for a 
particular aircraft, and standardized components. In the first 
category the paper dealt at length with undercarriage design, 
and several illustrations showed the effect of modern trends on 
the sub‘ects of weight control and dimensional accuracy. 
Modern production legs were machined throughout to main- 
tain accurate weight-control, while higher tensile materials, such 
as 100-ton steels, were being used successfully. Six illustrations 
depicted respectively: a prototype undercarriage (forged light 
allov billet 608 Ib. finished leg 74 Ib); the production counterpart 
of this undercarriage (die-forging 75 Ib, finished lee 61 Ib); a 
prototype leg for a well-known fighter (steel billet 538 Ib, finished 


job 78 Ib); a smaller fitting (die-forging 74 lb, finished 27 Ib); 
the main cast member for the bogie undercarriage of a well- 
known bomber (Mg-Zr casting 489 Ib, finished 439 Ib); and 
finally the corresponding member for the nose undercarriage of 
the same aircraft (306 lb as cast, 281 lb finished). The inference 
regarding the amount of machining required by forgings as 
opposed to castings was obvious, although the finished job might 
be heavier when cast, owing to poorer material characteristics. 

The paper then turned to various aspects of the quantity pro- 
duction equipment. Typical of the problems 
was the fact that, on a current fighter undercarriage, the angle 
between the retraction shaft and the axle was held to a tolerance 
of plus or minus five minutes of arc, this tolerance being affected 
by four separate details. Weight reduction was another factor to 
be considered, and light-alloy parts were now being substituted 
for steel, frequently by giving them a coating of a very hard 
anodic film, which had better wear-resistance than hard chrome 
plating. A similar process was now being carried out on 
magnesium. 

The production of standard equipment, such as fuel pumps, 
burners, and hydraulic pumps, was then described, and whe me =. 
reference was made to the methods by which tolerances of the 
order of 0.0002in were obtained. 

The Discussion which followed dealt with Mr. Dowty’s paper 
and also with that presented by Mr. S. P. Woodley, which we 
summarized last week. There appeared to be no specific 
questions directly aimed at Mr. Dowty’s paper, although Sir Roy 
Fedden replied, on his behalf, to general questions as indicated 
in our last issue. 


USER PROBLEMS AFFECTING THE INDUSTRY 


By Air Marshal Sir R. Owen fFones, K.B.E., C.B., A.F.C., 
Controller of Engineering and Equipment, Air Ministry 


FTER drawing a lurid picture of the exasperating behaviour 
of the Royal Air Force as a customer, Air Marshal Sir R. 
Owen Jones described the manner in which servicing was carried 
out in the R.A.F., in which on-the-spot rectification was effected 
wherever possible, second-line servicing took place on the 
station, and third- and fourth-line servicing required facilities 
and test gear available only at Maintenance Command bases or 
the manufacturer’s works. 

Turning to the subject of modifications, the lecturer said that 
the situation had changed considerably in recent years, and we 
were now faced with the production of extremely complex air- 
crut “off the drawing board.” Although the lecturer felt this 
to be a fine concept, and did not advocate a return to the old 
procedure of building an aircraft and improving it before buying 
it in quantity, ordering off the drawing board inevitably threw 
an enormous load on to the Services in respect of modifications. 

As well as the Boscombe Down trials, the R.A.F. now con- 
ducted intensive flying trials on the first deliveries of a new type, 
in the course of which eight aircraft put in a thousand hours’ 
flying in the shortest possible time. This had been most valu- 
able, although the work was handicapped if early deliveries 
were not fully complete aircraft. An example was a single- 
seater, now coming into service, which could require as much as 
800 man-hours of B.2 modification outstanding on each machine 
at delivery, with the certainty of a like amount to come in the 
future. Incorporating modifications on this scale was an 
immense burden and was detrimental to the nation from every 
point of view. 

The air marshal then indulged in some plain speaking on the 
subject of spares—“literally our life-blood”—which had haunted 
him ever since he became responsible for them. The mainten- 
ance spares should come along with the first aircraft, and should 
then match the subsequent production. In no aircraft instance 
had these spares been “100 per cent on the nail.” Nothing was 
more discouraging to the Service than to have fine new aircraft 
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DISCUSSING PRODUCTION ... 


grounded through the lack of a spare costing only £5 or £10. 

It sometimes happened that an aircraft became seriously 
damaged—by a belly landing, for example—long after normal 
production had ceased. The lecturer spoke highly of an Ameri- 
can company which maintained what they called the “short-order 
shop” in which was carried out unforecastable production arising 
after normal production had ceased. This firm had made a 
special study of the disposal and storage of the tools from the 
old production line with a view to the most efficient and speedy 
production of a few-off when the demand arose. 

The final sub-headings of this paper were: interchangeability, 
accessibility, new fabrication techniques, stress concentration, 
inspection and production. Throughout, it was apparent that 
modern production techniques were likely to prove something 
of a problem, both from the point of view of inspection and 
repair 

The Discussion.—W /C. L. P. Gipson (R.A.F.) raised a number 
of points, including the difficulty of providing sufficient tankage 
for all types of military aircraft, the severe airfield requirements 
of machines with high tyre-pressures, and the fact that an eye 
had to be kept on crew-survival problems. 

Proressor J. V. Connoiiy (College of Aeronautics) said that 
the present period of some seven years which elapsed between 
design and production was not much greater than obtained 
before the war; he suggested that notable exceptions to this rule 
were the Mosquito and Meteor, and pointed out that the com- 
pulsory modifications on the former aircraft had been no more 
numerous than usual. The lecturer replied that the fact that the 
Mosquito had a wooden structure might have a bearing on its 
quick entry to service. 

Replying to Mr. R. E. MILts (Bristols) Sir R. Owen Jones went 
on to stress the need, in combat aircraft, for ruggedness rather 
than fine engineering, particularly in such items as landing gear 
and door mechanisms. 

Proressor E. J. RicHarps (University of Southampton) 
suggested that America might be able to develop aircraft quickly 
owing to the fact that they could afford a bigger wastage-rate. 
He went on to suggest the production of “unlikely” spares while 
the aircraft was in production, instead of waiting until they were 
needed. The lecturer agreed that the American tendency was 
to attack on a bold front, while Great Britain was forced to think 
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Air Marshal Sir R. Owen Jones drew = 

a diagram to illustrate the choice 

available between variety of spares 

and the number of spares available 
of each type. 


hard for perhaps a year and 
then attack with all her re- 
sources along a particular line of 
development. Regarding spares, 
he said that various schemes 
had been tried, such as the 
ordering of ten complete air- 
craft as spares. Turning to the 
blackboard, he produced a 
sketch [see dove and com- 
mented that it was very difficult 
to decide in advance what the 
insurance rate was going to be. 
The dotted lines in his diagram \ \ 
showed possible spares pro- \ 
vision rates for all the com- 
ponents of the aircraft, those NUMBER OF SPARES 
components occurring at the top 

of the vertical ordinate being of a type for which little or no 
spares provision was expected. 

Mr. F. R. (Armstrong-Whitworth) suggested that the 
aircraft should be designed as an empty shell and test-flown 
in this form to prove the aerodynamics while the equipment was 
being developed. 

Mr. A. E. Woopwarp-Nutt (M.0o.S.) “profoundly disagreed” 
with this contention, saying that the aircraft and its equipment 
must be integrated as one. A particular problem for his depart- 
ment was “when should the order be placed?”—since the air- 
craft might be on the drawing-board for up to five years. He 
felt that the best solution was to order a design and a working 
mock-up of many types to a given specification, after which two 
types would be selected and 20 to 30 development aircraft pro- 
duced on production jigs at a slow rate, so that the final one 
was a full production machine. 

The conference closed with an address—in general but 
characteristically witty terms—by Sir Frederick Handley Page, 
at a session during which Mr. W. C. Puckey (now Sir Charles 
Puckey), president of the Institution, took the chair. 
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TOTAL TYPES OF SPARES 


BEAVERS SOUTH 


OME 32 D.H.C. Beavers have now been delivered to South 

America from Canada. A recent delivery flight of three to 

Colombia has been described by Mr. Jack H. Ford, president of 
Fleetway, Inc., whose pilots carried out the operation. 

The three aircraft left Malton, Ontario, where they cleared 
Customs, only 25 minutes after taking off from D.H.C.’s Downs- 
view airfield. They crossed the lake to Buffalo where the crews 
cleared U.S. Customs and dined. The next leg took them by 
night along the air routes via Lumberton, N.C. (where they 
refuelled), Savannah and Melbourne, Florida to Miami, where 
they arrived at 0600, an hour after sunrise. The pilots reported 
that they found the Beavers stable and pleasant to handle on 


instruments at night. During the morning they took off for 
Kingston, hoping to fly on to Bogota that day, but they were held 
up at Kingston for the night. 

Next day took them to Barranquilla for refuelling and final 
Customs clearance, and they then set off on the last leg to 
Bogota; this was flown between 9,500ft and 11,500ft I.F.R. “on 
top.” The Beavers were controlled by Bogota radio and Techo 
approach, the let-down being made straight in from the Ger- 
manorlano Los Andes control point. 

The Beavers landed at Bogota at 1600 hr on the third day 
and were demonstrated and finally handed over at the Madrid 
Air Force Base the following day. 


Eager Beavers: Fleetway pilots Al Wells, Jack Ford and Ray Hecox, all ex-U.S. Marine pilots, man their aircraft at the start of their delivery flight 
(see above) from D. H. Canada’s Downsview airfield to Bogota, Colombia. 
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FREEDOM OF WORSHIP 


This week millions will go to church, chapel, cathedral and 
synagogue — without coercion, without having asked 
anyone's permission — or more significantly, without a 
look over the shoulder for secret police. 
It was not so in the lands which suffered Nazi occupation; it is not so 
in many countries today... it will not be so if totalitarianism spreads. 
Preservation of our right to worship where we will as 


part of our free way of life needs defence today . . . and 
Freedom of Worship is worth defending! 


ANADAIR 


AIRCRAFT MANUFACTURERS 


LIMITED — MONTREAL, CANADA 


One of a series dedicated to the survival of freedom — Reprints on request. — European Representotive, J. H. Davis, Princes House, 190 Piccadilly, London. W 1. England. 
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in Alminal Hollow Extrusions, providing 


the most economical method of obtaining lightness 


of material and lightness of form combined with 


strength. Solid extrusions have a host of uses— 

hollow extrusions carry these uses into all kinds of 
| unexpected fields. They, too, are produced to close 
tolerances and have a smooth, clean, bright and 


attractive appearance; they save time in fabrication 


and assembly and require negligible maintenance. 


Southern Forge trp 
te association nova: succes 
MEADFIELD ROAD - LANGLEY BUCKS 
Telephone: LANGLEY 301 


ALUMINIUM AND ALUMINIUM ALLOY EXTRUSIONS, TUBES AND FORGINGS 
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THE INDUSTRY 


Avro Apprentices Rewarded 


At the recent prize-giving to Avro apprentices, held in Man- 
chester, the Avro 504 Club Trophy for the best all-round 
apprentice of the year went to I. J. Goldberg, who is now a 
member of the firm’s technical staff. Two runners-up for the 
Trophy, and one other fifth-year apprentice, have entered the 
College of Aeronautics at Cranfield for the two-year post-graduate 
course in aeronautical engineering; they are J. B. Sutcliffe, A. J. 
Walton and R. Nichols. Like other Avro apprentices continuing 
training at colleges they will receive their full rate of pay for 
their age, enabling them to pay their fees and have enough left 
to live on. Fourteen other apprentices received cash prizes:— 

Fifth year, M. O’Connor (engineering apprentice), G. S. Wood (trade). 
Fourth year, R. A. Gellatly (engineering), H. Morris (trade). Third year, 
E. G. Crabtree (engineering), K. J. Byrne (trade). Second year, R. 
Tetlow (engineering), A. Richardson (trade). First year, D. Russell, 
A. Hillgrove (trade), F. Byron (trade). Progress Prizes (first year 
only), F. Senior (trade), N. V. Evans (trade), D. K. Daniels (engineering). 


A Reading Celebration 


OVER 220 members of the staff of Western Manufacturing 
(Reading) Ltd., with their wives, were present at the com- 
pany’s annual staff dinner and dance at Reading. 

Mr. F. V. Waller (managing director) reviewed the past year’s 
expansion, also giving an inkling of the many new projects on 
hand; and Mr. S. R. Hogg (chairman) thanked the directors and 
staff for their loyalty to the company over the past few years. 

Mr. M. G. Herrington, managing director of High Duty Alloys, 
Ltd., replied on behalf of the guests, stating that he had watched 
with amazement “the extremely rapid growth of the company 
in an unbelievably short space of time.” Mr. M. R. Chetwynd, 
on behalf of the staff, thanked the directors for the party. 


Prize-Day for Percival Apprentices 


-_ HE annual presentation of awards to Percival apprentices was 
held recently in the main canteen at the Luton factory. Mr. 
W. A. Summers (managing director) made the presentations and 
also addressed the avprentices, taking as his theme two aspects 
of their training: technical education and teamwork. He advised 
them not to regard their technical studies as something they 
would never have to use—in fact, they would find occasions when 
they would need to use all their knowledge. He stressed that in 
industry, and certainly in the aircraft industry, individualism 
was less important than good teamwork. That Percivals had 
grown during the last fourteen years from a small company build- 
ing relatively few aircraft for private ownership to their present 
position of producing large numbers of Service trainers had been 
due to sound teamwork on the part of all concerned. 

The apprentice supervisor, Mr. H. G. Hammond, in present- 
ing his annual report, said that the apprentice strength was now 
103, comprising two students, 40 engineering and 61 trade 
apprentices. Twenty-two ex-aporentices were in the Forces. 

¢ guest speaker was Mr. W. F. Stephenson, Principal of 
Luton Technical College. Prizewinners were as follows:— 

Best All-round Apprentice, B. J. Beasley. Best 
D. J. McNally. Best Practical Apprentice, B. 
lark. Ordinary National Certificate, W. S. Clayton. City 
Guilds Intermediate Machine Shop, B. J. Beasley, B. W. Clark, K. M. 
Poulter, K. G. Mead, T. P. King. City and Guilds Electric Installation, 
L. G. Haynes. City and Guilds Intermediate Photography and I.B.P. 
Preliminary. W. R. Rainbow. Lawes Rabjohns Prize for Draughtsman- 
ship, B. J. Beasley: runner-up R. A. Cooper. Hundred per cent time- 
keeping, B. S. Ashby, A. R. Brown, W. A. Cheeseman, G. E. I’ons, 
é -—" Wathew, H. R. Watkins, P. Wells, K. W. Woodbridge, B. R. 

‘oodcock. 


PERCIVAL PRIZE-GIVING: On the left, Mr. W. A. Summers, managing 
director, presents an award to B. J. Beasley, best all-round apprentice; 
seated are Mr. F. W. Buglass (works manager) and Mr. W. F. Stephenson 
(Principal, Luton Technical College); beyefid the microphone is Mr. 
H. G. Hammond (apprentice supervisor). 


SIR ROY DOBSON, Avro managing director, presents the 504 Trophy to 
|. J. Goldberg. (See “Avro Apprentices Rewarded"’.) 


IN BRIEF 


Publication No. 654 of the Plessey Co., Ltd., Ilford, Essex, , tL. 
contains data and drawings concerning the various radio drives na 
and couplings made by them; issue is confined to radio-equip- ne 


ment manufacturers. 
Hall and Hall, Ltd., Oldfield Works, Hampton, Middlesex, 
have been granted M.o.S. approval for low-pressure non-fire- Bes s 


resistant fuel hose to Spec. D.T.D. (RD1) 3951; this hose will , 
be known as “Maricon” Type A. ( 


* * * 
Mr. A. Healey, an executive director of Dunlop. Rubber Co., 
— is retiring after more than 38 years’ service with the 
—_. Mainly associated throughout this period with research, 
development and — we became a director in 1942. 


Until now general serv ice manager, Mr. R. W. Cantello has m. 
been appointed a director of Airwork General Trading Co., Ltd. ao 
(an Airwork subsidiary). Between 1929 and 1939, when he a 
joined the gy he held posts with Avro, Fairey, de 
Havilland and Air 


Mr. Paul Evans has been a ppointed ‘manager of the Scandi- fae 
navian division of Hoover, Ltd., with H.Q. in Copenhagen. A ah 
Regular officer of the R.A.F. before the war, he rose to the rank 
of wing commander in Fighter Command; he was C.O. of the a 

Malta Night Fighter Unit and later of No. 239 Sqn. (Mosquitoes) Sale 
and of R.A.F. Station Croydon. After the war he joined B.E.A. ee ei 


AT A CHRISTMAS PARTY held by Titanine, Ltd., 14 employees with 
upwards of 20 years’ service were presented with gold watches; 
Mr. J. Bridges (manager, service department) is seen receiving his award ta ay 
from Mr. G. W. R. Ward (managing director), on the right. (ote 
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CORRESPONDENCE 


The Editor of “Flight” does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


Fogs and L.A.P. 


HE RE we are in the fog season again, although it has not been 

a bad winter in most places, and all the perennial news about 
cancelled and delayed services, and the number of aeroplanes 
that have not landed, is back in the papers with the usual esti- 
mates of revenue-loss to B.E.A. and the others because of the 
weather. Even a two-day strike stopping services to Paris costs 
£30,000, so what is the price of day after day of fog at London? 

It has been the same every year, although in another sense it is 
getting worse because more and bigger airliners are held up as 
time goes on. Why is there still no Fido or other device to get 
rid of the fog at London Airport? I have read that Fido costs 
hundreds of pounds an hour to run, but probably not as much as 
it costs the airlines, if we can believe the figures for the losses 
that are blamed on the fog we do not disperse. Also I sometimes 
think of the cost of petrol as I hear the big machines droning 
round above waiting for their turn to land. 

My brother, who used one of the first Fidos in the R.A.F. 
during the war, told me he thought it was quite safe even then, 
and that it not only cleared the fog but got you down more 
quickly at night by lighting up the whole airfield and giving 
the pilot something to aim for. 

The Government are going to have to do something about 
this fog one day, and I say the sooner the better, because each 
winter not only adds to the total of lost fares but also to the price 
for putting in Fido, or something like it, labour and material 
costs increasing as they 

Staines, Middlesex. R. WILLIAMs. 


Unproductivity 


Y 15-year-old son, an ardent aircraft modeller and enthusiastic 
reader of Flight, knows of my interest in productivity, and 
has always been a little cynical about it all. You can therefore 
imagine his delight, when thumbing through the pages of the 
Christmas Number of your magazine, to come across the article 
headed “Unproductivity”; you may rest assured he lost no time 
in drawing my attention to it. 
Having read it, I must say that I was highly entertained, and 
thank you for reminding those of us who are protagonists of 
productivity that we should not take oa too seriously all 


the time. . L. Turr, 
London, S.W.8. Chairman, S. London Committee, 
British Productivity Council. 


ROFESSOR McGILLICUDDY’S interesting thesis in your 
Christmas Number is both lucid and convincing, but is too 
verbose (he must have received his legal training in a U.S. Patent 


being inevitable, and in its most general — is best expressed 
by the statement “Every day and in eve way everything (and 
everybody) becomes more and more disorderly.” 

A famous Fabian laid down the principle of the “inevitability 
of gradualness,” but the Productivists (whose avowed aims are 
antidisorderly), in attempting to set up a false ideal of gradualizing 
the inevitable, are not only being reactionary (and, indeed, Fascist 
beasts) but are interfering with natural laws. This is Hubris and 
will inevitably attract Nemesis in the form of take-over bids by 
Unproductivist syndicates, who (rightly) realize that assets can 
better be employed in promoting disorderliness by dissipating 
them in riotous living. 

With most cordial wishes to Professor McGillicuddy and to 
yourself, Sir, for an utterly riotous New Year. 

Max. ENTROPY, 
Former Professor of Misapplied Thermodynamics. 
University of Bogus (MittelEuropa). 


Bard of Avon 


ONGRATULATIONS to the author of the Shakespearian 
supersonic epic in your pre-Christmas issue. This was a 
brilliant effort, and I think your printers—who, I presume, were 
responsible for the very convincing antique type, and the general 
appearance of this “historic document”—also deserve app! ause. 
Incidentally, I am wondering if by any chance it was “Neville 
the Dvke” who aimed that much-publicized supersonic bang 
south of London’s river on (I think) the very day that article 
appeared. , Maybe, i in retaliation, he sought to “Affright the fimple 
yeomanry” in your editorial offices? 
Liverpool. 


Gay Firefly 
‘THE reference in “Aircraft Intelligence” in your issue of 
December 18th to a red and yellow Firefly 7 seen at Farn- 
borough reminds me of an interesting aircraft I saw at Croydon 
about 1936. It was an R.A.F. Monospar S.T.25, serialled K.8308, 
which, if memory serves me rightly, had a red fuselage with yellow 
wings and tail unit. The galaxy of wireless equipment aboard 
indicated experimental work in the radio field. 

The suggestion in your note that this colour scheme might be 
connected with pilotless aircraft gives interesting food for thought, 
as the cruising s of the Monospar would have been about the 
same as that of the Queen Bees then in use as anti-aircraft targets. 
I am not sure of the size or the weight of the transmitters which 
were used to control the Queen Bees, but it might have been 
— to install a set in the cabin of the Monospar. I never 


D. SmItTu. 


Attorney’s office). In effect, the whole thing is governed by the | heard of Queen Bees being guided from another aircraft, but it is 
Second Law of Thermodynamics, which, besides being incontro- a possible explanation. 
vertible, incomprehensible and reprehensible, is recognized as Wraysbury, Bucks. . H. E. Scrope. 
FORTHCOMING EVENTS 
Dec. 31- National Schoolboys’ Own Exhibition, Horticulcural Halls, 10. Radar A jation: “S dary Radar,"’ by K. Harris. 
Jan. 13. Westminster. 11. R.Ae.S. Main Lecture: “Recent Developments in the Structural 
Jan. 9. British Interplanetary Society “Our Approach to Aeroelastic Problems,"’ by Dr. D. Williams, 


Branch): 

First Goal—the Moon,"’ by P. A. Moore, F.R.A.S. 

Jan. 12. Insticution of Civil Engineers: “Control ‘of Movement at 
Airports,”” by Clifford Haves and E. J. Dickie. 

5. Insticute of regeaen: “Methods of Air and Surface Naviga- 
tion,”” by W/C. E. W. Anderson, D. H. Sadler, Le. Cdr. R. B. 
Michell, R.N., and G/C. E. Fennessy. 

Jan. 16. British Interplanetary Seciety (Midlands Branch): Brains Trust. 

. British Interplanetary Society (Provisional Yorkshire Branch): 

Short-paper evening and Brains Trust. 

. Photogrammetric Sociecy: “New Stereoscopic Plotting Instru- 

ment for Aerial Photographs,” by Profesor E. H. Thom: 


Jan. 1 


Jan 21. R.Ae.S. Main Lecture: Firse Mitchell Memorial Lecture, by 
J. Smith, C.B.E., F.R.Ae.S. (at Southampton). 
Jan 72. Helicopter Association: Brains Trust. 
Jan 23. British Interplanetary Society (Provisional Western Branch): 
“Astronautics in the Next 25 Years,"’ by E. Burgess, F.R.A.S. 
Jan 23. Aircraft Recognition Society: All-England Recognition Contest, 
Royal Institution, London. 
Jan 26. R.Ae.S. Section Lecture: “X-ray Metallography,”’ by Dr. 
G. L. J. Bailey. 
Jan. 25-29. insticuce of the Aer I Sei : 22nd Annual Meeting, 
New York. 
Jan 77. am Dinner to 1953 Air Racing Champion and winner of 
ing's Cup. 
Feb 4. R.Ae.S. Section Lecture: “Air Intake Efficiency,”’ by F. B. 
Greatrex, B.A., A.F.R.Ae.S. 
Feb 5. Photogrammetric Society: “New Plotting Machine for Air 
Photographs,’ by J. E. Odie. 
Feb 6. British Interplanetary Society: “Progress towards Astro- 
nautics,"’ by K. W. Gatland. 


M.1.Mech.E., F.R.Ae.S. 

13. British Interplanetary Society (Midlands Branch): 

nautical Physics,"” by N. H. Langton, Ph.D. 

q British Interplanetary Society (Provisional Yorkshire Branch): 
“Some Experimental Work on Rockets,”’ by D. N. Hunter. 

18. R.Ae.S. Section Lecture: “Helicopter Research,”’ by 

O'Hara, A.R.Ae.S. (jointly with the Helicopter Association). 

20. British Society (North-west Branch): “Build- 

ing the Lunar Base,"’ by R. A. Smith. 

27. British Interplanetary Society (Provisional Western 

of Interplanetary Vehicles,”’ by G. L. Garth- 


2. RAeS. Section Lecture: “Metal Sandwich Construction,"’ by 
F. Tyson, B.A., A.F.R.Ae.S. 

4. R.Ae.S. Main Lecture: First A mgt Memorial Lecture, by 
Major G. P. Bulman, C.B.E., B.Sc., F.R.Ae.S. (at Bristol). 
R.Ae.S. Branch Fixtures (to Jan. 27). jan. 11, Birmingham, joint 

meeting wich Institute of Rubber; Halton, “The Propeller Gas Turbine,” * by 

A. C. Clinton. Jan. 13, Hatfield, “Stability and Control in Aircraft Design,” 

by J. C. Wimpenny; Weybridge, * “Sailplane Design,” by K. G. Wilkinson, 

Jan, 14, isle of Wight, “Large Press Forgings,” by E. T. Stewart-Jones. 

Jan. 15, Glasqow, “The Pilot's Point of View,"’ by Officers of Glasgow U.A.S. 
Jan. 18, Halton, Branch Night. Jan. 19, Belfast, “Flight Testing Prob- 

* by DO. N. Scard. Jan. 20, Bristol, “Design Problems of the Trans- 


“Astro- 


lems,’ 
port Lay * by R. Hafner; Coventry, “Recent Developments in Glid- 
ing,”” by A. H. Yates; Leicester, A.G.M. and Film Show; Manchester, Lec- 


ture; “Stability and Control of Delta Wing Aircraft,” by w/c. 
R. J. Falk. Jan. 21, Southampton, Main Lecture (see above). 

Jan. 25, Halton, Junior Members’ Night. Jan. 27, Weybridge, “Space 
Flight,” by J. Humphries. 


- 
| 
| 
+ 


8 January 1954 


CIVIL 
AVIATION 


LONDON-MADRID BY VISCOUNT 


PAIN became the eleventh overseas nation served by B.E.A. 

Viscounts on Saturday, when G-AMOL David Livingstone 
(Capt. E. R. Wright), carrying 28 passengers, flew from London 
to Barajas, Madrid, in 2 hr 30 min—an average speed of 310 m.p.h. 
On Monday, exceptionally strong tailwinds enabled Capt. H. C. 
Bailey, flying the same Viscount, to break this short-lived route 
record: averaging 354 m.p.h., he completed the journey in 
2 hr 11 min. These speeds, incidentally, are based on the great- 
circle distance of 774 miles; the distance actually flown was nearer 
810 miles, giving still better ground-speeds. 

Vikings formerly operated the London-Madrid service, calling 
en route at Bordeaux and taking just over 54 hr; Viscounts are 
scheduled to take 3} hr for the outward journey when flying 
direct (on Mondays, Thursdays and Saturdays). There is no 
service on Sundays and Wednesdays, and the Tuesday and Friday 
flights are made via Bordeaux. 


HELICOPTER DEVELOPMENTS 


ACCORDING to a report from New York, all of the airlines 
now operating scheduled flights across the North Atlantic 
have signed or are negotiating agreements enabling their passengers 
to use the inter-airport helicopter shuttle service run by New York 
Airways between Idlewild, La Guardia and Newark. The first 
coripany to do so was S.A:S., which concluded its interline agree- 
ment with New York Airways on August 7th. Similar agreements 
are now in operation between the helicopter company and Air 
France, P.A.W.A. and K.L.M. 

New York Airways have a fleet of seven Sikorsky S-55s. On 
the La Guardia-Idlewild-Newark route there are 12 services daily 
and 14 services are operated in the return direction. Single fare 
for the journey from the International Airport (Idlewild) to 
La Guardia is $5 (£1 15s 9d) and between International and 
Newark the fare is $10 (£3 11s 6d). Flight times on these two 
routes are, respectively, 10 min and 20 min. Although passengers 
are now carried, the services are still intended primarily for maii 
traffic: six passengers are carried on each of two daily services and 
payload for the remainder consists of two passengers plus mail. 

Other news of helicopter development comes from the city 
of Rotterdam, which has just created its own “helicopter syndi- 
cate,” presided over by Mr. C. Kolff, a member of the Rotterdam 
Chamber of Commerce. Since the destruction of Waalhaven Air- 
port, Rotterdam has had no direct air communications, a fact 
which is regarded as a serious setback to the development of this 
world port. Sabena’s introduction of regular S-55 services from 
Brussels has now provided it with its first connection to the 
European domestic and international network. The Rotterdam 
syndicate regards a service linking the city with the national 
airport of Schiphol as essential, and urges that K.L.M. should 
follow the lead set by Sabena in opening a helicopter network. 


EXECUTIVES of Hunting-Clan Air Transport, Ltd., subject of the article 
on poges 45-46, are Mr. H. G. Matheson (left), scheduled-services 
manager, and Mr. R. Wingrave, charter manager. Mr. Matheson 
represented the company at the |.A.T.A. traffic conference in Honolulu. 


PARIS is the setting for this new study of a Sabena S-55, fiown by Capt. 
A. Vernieuwe, the airline's operations manager. On December 20th, 


with four passengers aboard, it covered the 160 miles from Brussels 
in 2 hr 10 min. Regular services are expected to begin by the spring. 


SOUTH AFRICAN AIRPORT COMPLAINTS 


WRITING on the new Jan Smuts Airport at Johannesburg, 
a South African correspondent reports that visitors frequently 
complain about the generally brusque treatment they receive there 
on arrival, and particularly about the delay in being cleared through 
Customs. One business man gave the following account of his 
experience of the new terminal: “When I travelled from Rome 
recently we touched down at Jan Smuts at 6.45 p.m. No one was 
allowed to leave the aircraft for 15 minutes while it was being 
sprayed. . Then I had to wait for 45 minutes in a cheerless 
reception lounge until my turn came to be interrogated by the 
customs officials. There was no opportunity to buy 
refreshments . Our own brief experiences at Johannesburg 
airports confirm that there is room for improvement of passenger- 
handling methods 


NEW LIGHTING AT L.A.P. 


Te provide pilots with guidance during the final stages of 
approach over high intensity cross-bar lighting, short bars 
of incandescent lights are being installed along the first 2,000ft of 
Runway 10R at London Airport. The bars are being placed at 
500ft intervals along the runway, with the innermost lights 100ft 
from the centre-line, and will thus continue the horizontal guid- 
ance provided by the cross-bar Calvert approach lights. An 
experimental system along these lines was tried out last winter. 

Each light will be less than 12in above ground level and will 
be attached to the runway by a weak link to prevent damage to 
aircraft if struck. Red obstruction lights will mark their position 
in conditions which do not call for use of the high intensity 
system, or when the runway is being used in the 28 direction. 
For the next three months experimental flights will be made in 
bad visibility to determine the optimum angular setting for the 
lights. Meanwhile, pilots are being asked to give their comments 
on the system to the assistant commandant or to air traffic control. 


U.S. AIRLINES’ RECORD YEAR 


‘THE year 1953 was a record year for U.S. aviation, with more 
traffic but fewer accidents, better safety devices and far- 
reaching engineering developments, according to an annual survey 
just issued by the Civil Aeronautics Administration. 

Domestic and international airline travel increased by I7 per 
cent—from 27,385,276 passengers in 1952, to 31,981,000 in 1953. 
As shown by the I.C.A.O. figures overleaf, this is well over half 
the total carried by the world’s airlines. The civil-aircraft output 
of U.S. manufacture increased b per cent—from 3,509 air- 
craft in 1952 to 4,290 last year. Bato and take-offs handled 
by C.A.A. airport control towers were more than 17,000,000, com- 
pared with 15,814,213 during 1952, and en route traffic increased 
correspondingly. 

Twenty more instrument landing systems were installed, 
together with seven airport surveillance radar systems, 16 
D.M.E. — and nine V.H.F. omni-directional radio ranges. 

The C.A.A. approved the first U.S. transport aircraft with 
turbo-compound engines: the Lockheed 1049C Super Constella- 
tion and the Douglas DC-7. The C.A.A. also issued certificates 
or special ratings to 35,350 airmen, an 11 per cent increase over 
1952. This figure included 16,685 student pilots, 1,556 airline 
transport pilots, 1,344 helicopter pilots, 3,237 mechanics and 2,096 
traffic control officers. 
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SISTER SHIP: During the last week of 1953 
the original Bristol Britannia (foreground) was 
joined on flight trials by a second prototype ; both 
are seen in this recent view from Filton. The 
first production Britannias should reach B.O.A.C. 
later this year for revenue service in 1955. 


CIVIL AVIATION... 


CO-ORDINATING EUROPEAN 
AIR TRANSPORT 

ELEGATES of 20 major European 

nations will take part in the conference, 
beginning at Strasbourg on April 21st, called 
by I.C.A.O. to discuss methods of improving 
commercial and technical co-operation be- 
tween the airlines of Europe. The Federal 
German Republic will be represented, but 
there will be no delegate from Iron Curtain 
countries. All non-European’ I.C.A.0. 
member states have been invited to send 
observers to the conierence, and similar 
invitations have been sent to - international 
organizations, including I.A.T.A. 

Efforts to achieve multilateralism in the exchange of traffic 
rights have been made at regular intervals ever since the original 
post-war Chicago Conference, but none has succeeded. The 
Strasbourg conference represents an approach towards the problem 
on a regional basis. The agenda calls first for an examination of 
existing bilateral agreements in Europe with a view to eliminating 
or modifying any restrictive provisions. 

Under the heading of “exchange of traffic rights” delegates will 
also discuss the possibility of introducing interchange services as 
widely practised in the United States. “Interchangeability” is 
defined in the agenda as “the ability of an airline, operating inter- 
nationally under a governmental agreement or authorization, to 
use an aircraft belonging to a foreign airline and registered in a 
foreign state, with or without the aircraft’s crew. 

Interchange services can provide a simple way of increasing 
aircraft utilization, which is generally low on European short- 
haul networks, and this aspect will receive particular study at 
Strasbourg. Delegates will also discuss possible adaptation of 
Customs procedures to permit better co-operation between airlines 
in both the maintenance and operation of aircraft. Two final 
items on the agenda are “examination of other measures calculated 
to reduce ground-stop time” and “air navigation facilities 1. 
Europe.” Under the latter heading, the conference will determine 
the extent and results of delay in the implementation of 1.C.A.O. 
regional plans. 


PANAM’S FREIGHT PLANS 


EGULAR transatlantic all-freight services will be resumed by 
P.A.W.A. this year, following the delivery of three DC-6As, 
each capable of lifting 26,000 lb compared with the 14,000 Ib pay- 
load of the DC-4s formerly used. The airline expects to operate 
at least two cargo flights weekly—‘“three if the business requires 
more.” PanAm’s freight capacity is being increased by 50 per cent 
in 1954, providing for a total of 10m Ib. 


NEW SERVICES APPROVED 


ONDITIONAL approval of the following domestic and inter- 
national scheduled services is announced by the M.T.C.A.: 
B.K.S. Air Transport: an inclusive-tour service between New- 
castle and/or West Hartlepool and Bembridge, Isle of Wight; an 
inclusive tour service between Newcastle and/or West Hartlepool 
and Tarbes (for Lourdes) via Jerse” or Hurn (technical stops). 
Both services are approved until September 30th, 1954. 

Silver City Airways: a vehicle-ferry service between Blackbushe 
or Lympne and Kloten, Ziirich, for the period January Ist- 
March 30th, 1954. 

The following amendments to existing services have also been 
approved: (a) Operation of terminating services between South- 
ampton and Paris by Cambrian Air Services on their route Cardiff 
and/or Bristol-Southampton (on demand)—Paris; (b) operation 
of terminating services between Hurn and Guernsey and/or Jersey 
by Jersey Airlines on their route Manchester and/or Coventry- 
Bournemouth-Guernsey and/or Jersey-Dinard-Rennes-La Baule. 


LONDON-MIDWEST DIRECT 


ON May Ist, 1954, Pan American World Airways are to inaugur- 
ate direct DC-6B services between London and Detroit and 
Chicago, by way of Shannon and Gander. These will be followed 
in June by a similar service from Stockholm, Copenhagen, Ham- 
burg and Prestwick. They will take 21 hr 15 min for the 3,949- 
mile flight from London to Chicago and 18 hr 50 min for the 
3,754 miles to Detroit. At present the company’s plans involve 
only tourist-class services on the new routes. 


WORLD AIRLINE TRAFFIC IN 1954 


N average, a million passengers flew on scheduled airline 

services in each week of 1953. According to end-of-year 
statistics published by I.C.A.O., the average distance flown by 
each of the 52m passengers during the twelve months was 550 
miles and the average number of passengers per aircraft was 24.5. 
As in previous years the I.C.A.O. traffic figures exclude Chinese 
and Russian airline statistics. 

The difference between last year’s passenger total and that for 
1952 (45 million) represents a gain of 16 per cent, compared with 
increases of 13 per cent between 1951-1952 and 28 per cent 
between 1950-1951 (an exceptionally good year for most air- 
lines). The total distance flown on scheduled services last year 
was 1,170m miles, 10 per cent more than in 1952, and passenger- 
miles flown last year amounted to 28,580m, an increase of 16 per 
cent. Ton-mile totals for cargo and mail were, respectively 700m 
and 185m, increases of 7 per cent and 5 per cent. 

Between 1937 (when approximately 2.5m passengers flew on 
the world’s airlines) and 1953 the number of passengers has thus 
increased by nearly 2,000 per cent. The corresponding increase 
in total distance flown is just over 600 per cent, indicating that 
a significant proportion of this vast increase in airline traffic has 
been on the shorter-haul routes. This trend is emphasized by 
figures showing average distance flown per passenger over the 
years. In 1937 this distance was 350 miles; the figure for 1947 
was nearly 60 per cent greater—559 miles—but it decreased 
slightly in subsequent years and in 1951 the average passenger 
journey was 536 miles. The 10 per cent rise between 1952 and 
1953 in the total distance flown by aircraft was accompanied by 
an increase of only 1 per cent in the average passenger journey. 
The number of passengers per aircraft was only 5.3 in 1937; with 
the introduction of large post-war aircraft there has been a gradual 
increase each year over the 1947 average of 16.6, so that the 
“average airliner” of today carries more than 34 times the com- 
plement of its 1937 counterpart. 

Scheduled airline traffic in 1954 can be expected to increase by 
10 per cent, according to a statement issued at the end of December 
by Sir William Hildred, director-general of I.A.T.A. (whose 69 
member airlines carry about 85 per cent of all scheduled air traffic). 
He added that because of lower fares, extensive re-equipment 
costs and decreased airmail payments, operators could not expect 
a fully equivalent rise in their revenues; the balance of airline 
finances would remain “generally precarious.” As an illustration 
of the airlines’ “constantly creative attitude towards rates and 
fares,” Sir William quoted the fact that completion of the world- 
wide tourist network in 1954 will make it possible for a traveller 
to circle the globe over a choice of routes on a single tourist-class 
ticket costing slightly less than £400. The year ahead, 
estimated, would see the introduction of some 300 new airliners. 

A straightforward example of the major contribution made by 
the shorter-haul airlines towards the overall increase in traffic is 
contained in the provisional results published by B.E.A. The 
Corporation carried 1,638,000 passengers in the calendar year 
ended December 31st, 1953, nearly 24 per cent more than in 
1952. The peak month, incidentally, was August, when more than 
250,000 passengers were carried. By comparison, the corresponding 
increase in B.O.A.C.’s passenger traffic was just over 5 per cent 
—from 273,000 to 287,000. K.L.M., who operate both regional 
and long-haul services carried 604,000 passengers in 1953, an 
increase of 17 per cent. The Dutch airline reports that the intro- 
duction of tourist fares brought a 20 per cent increase in passenger 
traffic on its European network. Comparable traffic increases were 
achieved by T.C.A., whose aircraft carried 1,300,000 passengers, 
some 15 per cent more than in 1952. 
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Sppointment lo the Rofessional Ongineer 


OPERATING TEMPERATURE/ WATTAGE 
DEMAND MIDGET RESISTORS 
Dimensionally 
Painton MIDGET resistors 
offer the MAXIMUM WATTAGE DISSIPATION 
MAXIMUM SAFETY FACTOR 
WATTS DISSIPATED 
0 1 2 3 a 
In the Heavy Duty MIDGET Range, the extremely c 
high wattage dissipation is achieved by : lane 
(a) the use of a sintered alumina ceramic former, with pel 
thermal conductivity approximating steel (Patent 
626128), in conjunction with a Painton glaze developed ee 
to match the thermal and mechanical properties of £3 ¢ 
. (b) the exceptional strength and conductivity of the a a 
Painton “Intermediate Wire Process’ of resistance 
termination (Patent 575297). 
Resistance Rating DIMENSIONS a 
Range Ohms Watts Max. 
7 Ran Type Tol. Working | Temperature ea \ 
Min. | Max Normal|Tropical| Temp. | Coefficient |Length)Diam. 
20 | 70 ©. Length| Material 
1 | 9.99 | 106 wy wae wee 
A 7 NEGLIGIBL 20 
Standard}MVI) 19 | 4700 | 5¢ 4 3 300 C. ABOVE 100 la 
BELOW 
Heavy | | 9.99 | 10% NEGLIGIBLE) as" | | | Silver 
Duty 510! 10 | 4700 | S¢ 5.5 4 350 C. ABOVE n Clad 
NEGLIGIBL 
0.01% 


INT 


WIREWOUND POTENTIOMETERS + MIDGET R.F. CHOKES + HIGH STABILITY CARBON RESISTORS + TERMINALS 


PLUGS AND SOCKETS + KNOBS, DIALS AND POINTERS + TOGGLE SWITCHES - PUSH BUTTON SWITCHES 


us 
; 
FLIGHT 21 
‘ 
2 
mer 
ATTENUATORS AND FADERS + STUD SWITCHES + FIXED AND ADJUSTABLE WIREWOUND RESISTORS ae 


22 


FLIGHT 


Most of the famous aircraft of the 
last thirty years, including the 
immortal Spitfires, Hurricanes 
and the Wellingtons of the war 
period, used Airscrew propellers. 
The Princess, Comet, Viking, 
Apollo, S-55 and HP80 all use 
Airscrew fans. The designers of 
tomorrow’s aircraft too, are aided 
by Airscrew mouldings, wind 
and smoke tunnels, fans and 
propellers. 


THE AIRSCREW COMPANY 


& JICWOOD LTD 


WEYBRIDGE SURREY 


Telephone: Weybridge 1600 . Telegrams: Airscrew, Weybridge 
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THE ENGLISH ELECTRIC Co. Lrp. 


(AIRCRAFT DIVISION) 
require 


RESEARCH AND EXPERIMENTAL STAFF 


Opportunities exist for work in Departments equipped with 
the latest test and computing machines, and for specializing 
in one or more of the following fields :— 


STRUCTURAL TESTING 
HYDRAULIC SYSTEMS 
SERVO-MECHANISMS 
FUEL AND AIR SYSTEMS 
NEW METHODS OF CONSTRUCTION 
STRUCTURAL ANALYSIS 
FLIGHT TESTING TECHNIQUES 
FLIGHT TEST INSTRUMENTATION 
AERODYNAMICS 
SIMULATORS 
FLUTTER AND VIBRATIONS 


QUALIFICATIONS :— 

Engineering Degree or H.N.C. Although aircraft experience 
essential for certain posts, a sound engineering training is 
suitable for others. All applicants will be considered on their 
merits and advised on the most suitable post available. 


Laboratories and offices are sited on north- 
west coast near pleasant residential area. 


Apply to DEPT. C.P.S., 336/77 STRAND, W.C.2 
Quoting REF. S.A.27. 


oon PANIES 


Specialists in Sheet Metal Fabrication 
Design and Prototype Production for the 
Aircraft, Motor and Marine Industries 


DIRECT SUPPLIERS TO M.o.S. & ADMIRALTY 


A.1.D. & A.R.B. APPROVED 


Wing and Tail Sections 


General Aircraft 
Repair Work 


Oil Dispensing Cabinets 
Gas-Heating Cabinets 
Cooling Cabinets 


Drop Tanks 


Internal Fuel Tanks 


VN? 


Hydraulic Header Tanks 
Filter Assemblies 
Beams and Fairings 


Bomb Release Units Radiator Cores 


All enquiries to: 


16/24 Santen’ Road, London, N.7 


Telephone: NORTH 4411/7 
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ROYAL HERON: On the left is the interior of the N.Z.N.A.C. Heron in which the Queen and the Duke of Edinburgh were to fly from Rotorua to 
Gisborne on January 6th. The crew consisted of (left to right) Capt. H. C. Walker, A.F.C., the company’s operations manager, Capt. W. Raymond 
and Stewardess Audrey Winefield. The Royal party will also make several flights in Dakotas of N.Z.N.A.C. 


CIVIL AVIATION... 


BREVITIES 


ON January Ist the Republic of China became the 62nd member- 
nation of I.C.A.O. China joined the organization on its 
inception in 1947, but withdrew from membership on May 31st, 
1951. 

* 


Registration letters G-ANHA-F inclusive have been allocated 
to B.E.A.’s second batch of Viscount 701s. The initial order for 
20 is well on the way to completion; 16 have been delivered. 

* 


El Al Israel Airlines have acquired a fourth Constellation, which 
will enter service on their routes in about two months’ time. 
* 


Taylor Woodrow Construction, Ltd., have been awarded the 
contract for the superstructure of the “eastern apex” building in 
the central area at London Airport. The same company recently 
completed the 2,040ft access tunnel connecting the Bath Road 
with the terminal area, and holds contracts for the two other 
terminal buildings—control tower and _ passenger-handling 
building. The “apex” will take two years to complete. 


Suggested as a suitable vehicle for carrying small groups around 
airports or large factories, and shortly to be offered on the British 
market at “less than £1,000,” the 
Volkswagen Microbus employs the 
same engine as the manufacturer’s 
famous small car but can accommo- 
date a driver and seven passengers. 
Cruising speed is given as 50 m.p.h. 
and fuel consumption as 27-30 m.p.g. 


Pan American’s traffic and sales 
manager for the United Kingdom, 
Mr. James Montgomery, recently 
returned to the United States to take 
up his new appointment as passenger 
sales manager there. He is succeeded 
by Mr. James O. Leet, who has been 
the airline’s station manager at 
London Airport since April 1947. 
PanAm also announces the appoint- 
ment of Lt. Cdr. Kenneth Leach as 
U.K. district sales manager; he was 
previously assistant sales manager. 


CLUB AND GLIDING NEWS 


ILOTS of the Rochester Flying Club, which now has a fleet 

of three Tiger Moths, two Magisters and an Auster, logged 
1,600 hr during 1953. A.T.C. pupils were responsible for about 
half this total. The club is operated by Short Bros. and Harland, 
Ltd.; in addition to the full-time C.F.L, S/L. F. Holt, A.F.C., 
it has the part-time services of ten qualified instructors. 

Through its parent company, the club has close affiliations 
with the Navy, as demonstrated at the recent annual dinner, 
held to celebrate the 50th anniversary of powered flight. Guests 
included Admiral Sir Albert Poland, K.C.B., D.S.O., C.-in-C. 
R.N. Dockyard, Chatham, Admiral M. S. Slattery, C.B., manag- 
ing director of Short Bros., and Cdr. Johnston, D.S.C., repre- 
senting Rear Admiral Reserve Aircraft. Also present were 
several members of the Naval Ferry Flight based at Rochester 
(and likewise operated by Shorts), whose chief pilot is Lt. Cdr. 
A. E. R. Forwood, O.B.E. 


MONG the other social events arranged to coincide with the 

powered flight anniversary last month was the Wolverhamp- 
ton Aero Club’s dance, held at the Victoria Hotel, Wolver- 
hampton, and marking the conclusion of a successful year for 
the club. The year’s flying time amounted to 1,782 hr, and 33 
private pilots’*licences were gained—in each case an increase 
over the 1952 figures. Under the A.B.A.C. works flying-club 
scheme, the employees of three local companies are now learning 
to fly at Wolverhampton. 

At the club’s “At Home” on September 27th, the H.M. Hobson 
Cup, Webster Cup and Chairman’s Cup were won by M. D. 
Hill, A. E. Guy and H. Nutt respectively. Dr. L. W. Hamp was 
awarded the Veteran’s Cup and, in the inter-club relay race 
with the Derby club, Wolverhampton was successful. A thirty- 
hour lecture course and a link-trainer competition are forming 
part of the club’s winter activities. 


A SERIES of three light-aircraft records (subject to confirma- 
tion) were recently established in Australia, under the con- 
trol of the Aero Club Federation of Australia and the Australian 
Department of Civil Aviation. The flights, made in Auster Auto- 
car VH-ADY (fitted with a 155-h.p. Cirrus Major III engine) 
were sponsored by the Kingsford Smith Aviation Service in an 
attempt to demonstrate the reliability and economy of modern 
light aircraft. Miss Margaret Cornwell was the pilot, and on 
the second and third flights Mr. E. Wills performed the duties 
of radio operator/navigator. 

The first flight was made on October 3lst from Sydney to 
Adelaide, the 720 miles being covered in 8 hr 12 min non-stop; 
Miss M. Sincotts was carried as passenger. On November 14th, 
the 930-mile out-and-return flight between Sydney and Brisbane 
was flown in 8 hr 15 min at an average speed of 112.7 m.p.h. 
Finally, on December 12th, VH-ADY covered the 1,160 miles 
from Sydney-Broken Hill-Sydney in exactly 10 hr. 

In the rear of the cockpit of the Auster was installed a 49- 
gallon long-range fuel tank, together with an extra two-gallon 
oil tank. Fuel consumption on the three flights averaged six, 
seven and 6.5 gallons per hour respectively; oil consumption 
amounted to approximately one pint per hour. Radio equipment 
comprised a remotely controlled Plessey TR61 V.H.F. set. 


DETAILS of an interesting series of German “pod-and- 
boom”’-type sailplanes are available from the British dis- 
tributors, the Atlas Manufacturing and Distributing Company, 
of 85, York Street, London, W.1. (Ambassador 5582). The 
machines are the Greif models 1, 3 and 5, all designed by Hans 
Hollfelder, and developed from the 14.8-metre Greif 4 (formerly 
known as the EW 18). These machines are of mixed wood and 
metal construction, and duralumin is used both in the pod-type 
hull and (exclusively) for the thin tail boom. 
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FLIGHT 


COOLING OF ROCKET MOTORS 


Problems of Extreme Heat-flow Rates Discussed in an Interplanetary Society Lecture 


motor walls was the subject of a paper given recently 

before the British Interplanetary Society. The lecturer 
was Mr. H. Ziebland, a Government scientist engaged on 
rocket research; he was the designer responsible for the 100- 
ton-thrust rocket motor intended for the proposed German 
round-the-world bomber. 

Mr. Ziebland said that the liquid-propellant rocket motor set 
the designer a large number of new problems, not the least of 
which was that of discovering reliable techniques for protecting 
the inner walls of the combustion chamber and nozzle. The magni- 
tude of this task could be deduced from the fact that the heat-flow 
density through the chamber wall could reach 3 B.Th.U./sq 
in/sec and 12 B.Th.U./sq in/sec through the throat of the 
expansion nozzle. These figures were equivalent to 5 h.p./sq in 
and 20 h.p./sq in respectively! For comparison, the peak value 
in an internal combustion engine was about 0.07 B.Th.U./sq 
in/ sec. 

Four basic methods existed for protecting the motor walls: 
thermal capacity; refractory materials; external cooling; and film 
cooling. In the first of these the entire combustion chamber and 
nozzle were of metal construction with thick walls; the heat from 
the combustion gases was transmitted to and retained by the 
metal walls. The limitation of this method for high-temperature 
exhaust gases was the melting of the metal. This depended not 
only on the melting point of the metal but also on the thermal 
capacity and thermal conductivity, both of which should be high. 
For example, in a nozzle with a heat-transfer rate of 10 
B.Th.U./sq in/sec and a gas temperature of 3,000 deg C a 
duralumin construction would reach its melting point (680 deg C) 
on the surface in 0.7 sec, mild steel (1,400 deg C) in 1.9 sec and 
copper (1,085 deg C) in 6.5 sec. Copper was, in fact, sometimes 
used for experimental chambers and nozzles but the weight 
involved made this technique unsuitable for flight units even if 
the short running times were acceptable. It was of interest to 
note that by the time the inner wall of the mild-steel nozzle had 
reached its melting point the temperature at a distance of 2 cm 
from the surface of the metal had hardly risen above its initial 
value. 

The use of refractory materials was the next logical step. If 
a material with an even lower thermal conductivity than mild 
steel were used, then the surface temperature would rapidly 
approach the gas temperature whilst the material only a short 
distance from the surface would remain quite cool. The only 
materials with high enough melting points were the high refrac- 
tories. In view of their poor mechanical strength they could not 
be used by themselves, but needed a metal casing. In addition 
such materials were very liable to fail under thermal shock, that 
is, they cracked badly when subjected to the rapid rise in 
temperature associated with starting a rocket motor. However, 
the melting points of some of these materials were very high, 


(Come we techniques of protecting and cooling rocket- 


in some cases nearly 4,000 deg C, and graphite, tungsten carbide 
and silicon carbide had already been satisfactorily used. By 
choosing the right type of refractory it should be possible to 
increase considerably the running times of uncooled high-per- 
formance motors, in some instances up to 60 secs. 

External cooling was one of the most widely used techniques. 
A cooling fluid was circulated through channels of small cross- 
section on the outside of the wall exposed to the combustion 
gases. For experimental work water was frequently used, 
because of its good thermal properties, but in a flight motor one 
or both of the propellants were employed, since the extra weight 
of an additional fluid would prohibit its use. Because of the 
high heat-flow densities the thermal resistance of the wall was 
very important and thus it might not be possible to use certain 
materials although such materials might appear advantageous 
from, say, a manufacturing point of view. Thus, with a wall 
thickness of 2.5 mm and a temperature of 200 deg C on the cooled 
side, a wall of 18-8 chrome-nickel steel would reach its melting 
point at just over 6 B.Th.U./sq in/sec and mild steel at 8.5, 
whereas both copper and pure aluminium would be well below 
their melting points at 10. From the heat-transfer point of view 
thin walls were thus desirable, although this was in conflict with 
the strength requirement. Since the coolant was circulated round 
the jacket prior to injection it was clear that, on starting, the 
actual pressure-differential across the wall could be high. Since 
the buckling strength of a chamber of a given thickness varied 
inversely as the cube of its diameter the design of large chambers 
could become difficult. 

It was often the case that external cooling was insufficient by 
itself, and then film cooling was used as additional protection. 
In this technique part of the coolant was injected through holes 
in the chamber wall and formed a film on the inner surface. Thus 
some of the heat was absorbed by the cooling fluid before it 
could reach the wall. Liquid coolants were more suitable than 
gases because of their higher thermal capacity and also because 
they were opaque to infra-red radiation. The positioning of the 
coolant injection holes was a difficult problem and could only be 
determined experimentally; generally speaking, the smaller the 
holes and the more evenly they were distributed over the cooled 
surface the better were the results. A development of this method, 
“transpiration cooling,” utilized a porous material for the 
chamber wall through which the coolant was forced, to form a 
continuous film on the surface. Great difficulties had, however, 
been encountered in producing materials of constant and con- 
trollable porosity and the method had not so far had any practical 
applications. 

The lecturer concluded by saying that the determination of 
cooling requirements for rocket motors was still largely a matter 
of experiment. This was partly due to our lack of fundamental 
knowledge of heat-transfer phenomena, but to a greater extent 
to the secondary influences, such as the effect of injector design 
and chamber configuration, which were very difficult to assess. 


PEST CONTROL IN CEYLON 


OLLOWING recent trials, aerial spraying operations against 
oidium blight on the rubber trees of Ceylon are due to i 
tomorrow, January 9th. Pest Control, Ltd., of Cambridge, are 
operating two of their Hiller 360s and one Auster, which will be 
flown by Mr. Richard Hill, Mr. George Toye and Mr. H. E. 

Johnson respectively. 

Dr. W. E. Ripper, the entomologist who founded Pest Control, 
Ltd., first investigated the menace of the oidium fungus on a 
visit to Ceylon early in 1953, and a preliminary operational survey 
was made by Mr. James Harper, A.F.C., the company’s aviation 
manager, in October. 

It is known that the fungus can be controlled with sulphur 
preparations. It attacks the leaves of rubber, and the spray must 
cover the twigs and leaves for a period of two to three months for 
full effectiveness, so that the leaves are protected as they appear 
at different times on different parts of the tree. 

It seems that only spraying from the air can give the rubber 
trees the complete Coverage that is necessary. Dusting and wet- 
spraying form part of the normal routine on the estates, but the 
trees grow to heights of 60-80ft on the average (and sometimes 
over 100ft), and it is impossible to give them overall protection by 
these normal ground methods. 


SCHOOLBOYS’ SEVENTH HEAVEN 


MONG the varied exhibits at the Schoolboys’ Own Exhibition, 
now in its second and final week at the Horticultural Halls, 
Westminster, are a number with an aeronautical flavour. On the 
Shell-Mex and B.P. stand, for example, there is a complete Link 
trainer in which boys may sample the feel of an aircraft’s controls. 
The hood has been removed and the trainer is flown only “V.F.R.” 
On the R.A-F. stand there is a complete Canberra nose section 
——~ of the type used in the Service for practising cockpit 

An ingenious test of skill has been arranged on the stand of 
J. Lyons and Co., Ltd. A series of electrically-driven model 
helicopters balanced on freely rotating arms have been set up on 
a number of circular tables. A group of boys race to complete a 
series of manceuvres on instructions passed on loudspeakers to 
each competitor. The central control has been set up in the nose- 
section of a Horsa glider, which, with all the normal controls still 
in place, has been adapted for this purpose. The helicopters, 
though confined to a circular flight-path, can be flown forwards 
or backwards; three-speed control of the rotors allows hovering, 
climbing and descending. They are surprisingly realistic to handle, 
since the control response is very similar to that of a full-sized 
aircraft; some practice is required to fly them accurately. 
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ANTIPODEAN BEAUTY: 
The Royal New Zealand 
Air Force Dakota re- 
served for the use of the 
Queen and the Duke of 
Edinburgh during their 
stay in New Zealand 
passes the snow-capped 
summit of Mount Egmont 
in North Island. 
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Royal Air Force and Fleet Air Arm News 


New Year Honours 
RIEFLY referred to in our last week’s 
issue, the New Year’s Honours list 
includes a large number of Royal Air Force 
officers, airmen and airwomen. 

Air Chief Marshal Sir John W. Baker 
becomes a Knight Grand Cross in the 
Order of the British Empire and Air 
Marshals C. E. N. Guest and H. T. 
Lydford become Knights Commanders in 
the same Order. Air Marshal Guest is 
A.O.C-in-C. Transport Command and Air 
Marshal Lydford A.O.C-in-C. Home 
Command. 

In the Order of the Bath, Air Mar- 
shal G. H. Mills, A.O.C-in-C. Bomber 
Command, and Air Marshal C. B. R. Pelly, 
C-in-C. Middle East Air Force, are both 
appointed Knights Commanders. A. Cdre. 
F. R. D. Swain—one-time holder of the 
world’s height record—becomes a Com- 
panion in the same Order. 

Two R.Aux.A.F. recipients of the Air 
Force Cross are Act. S/L. D. de Villiers, 
the commanding officer of No. 500 (County 
of Kent) Squadron, and chief test pilot 
to de Havilland Propellers, Ltd., and 
Act. S/L. J. McR. Cormack, the recently 
appointed commanding officer of No. 600 
(eny of London) Squadron. 


K.C.B.—Air Marshal G.H. K.C.B.—Air Marshal 
Cc. B. R. Pelly, 
M.C, 


Mills, C.B., D.F.C. 


ORDER OF THE BATH 
Knights Commanders.—Air Marshal G. H. 
Mills, C.B., D.F.C.; Air Marshal C. B. R. 
C.B., C.B.E., M.C. 

Companions. —A.V-M. V. S. Ewing, C.B.E., 
M.B., Ch.B., D.P.H.; A.V-M. J. H. Edwardes- 
Jones, C.B.E., D.F.C., A.F.C., B.A.; Act. 
A.V-M. B. v. Reynolds, C.B.E.; A. Cadre. 
L. W. C. Bower, D.S.O., D.F.C.; A. Cdre. 
H. L. Messiter; A. Cadre. F. R. 'D. Swain, 
C.B.E., A.F.C.; A. Cdre. G. N. E. Tindal- 
Carill-Worsley, C.B.E.; Act. A. Cdre. H. F. G. 
Southey. 


ORDER OF THE BRITISH EMPIRE 
Knight Grand Cross.—Air Chief Marshal 
Sir John Wakeling Baker, K.C.B., M.C., 
D.F.C., A.D.C 
Knights Cc ommanders.—Air Marshal C. E.N. 
Guest, C.B., C.B.E.; Air Marshal H. T. 
Lydford, C.B., C.B.E., A.F.C. 
Commanders.—A. Cadre. H. Ford, A.F.C. 
B.A.; A. Cdre. D. N. Roberts, O.B.E., A.F.C.; 
A. Cdre. C. A. Rumball, O.B.E., MRC £3 


K. W. Godfrey, R.A.F. Regt.; G/C. E. C. 
Kidd, O.B.E., A.F.C., A.F.M.; G/C. L. P. 
oore. 
Officers—Act. Group Captains H. H. 
Farthing, R.A.F. Regt.; P. G. St. G. O'Brian, 
D.F.C. Wing Commanders G. B. Blacklock, 


G.B.E.—Air Chief Marshal 
C.B., Sir John W. Baker, K.C.B., 
M.C., D.F.C., A.D.C. 


K.B.E.—Air Marshal 
& 
C.B.E. 


D.F.C., D.F.M.; J. H. G. D. Bugden; R. B. 
Councell; G. P. Harger, D.F.C.; H. J. Hickey; 
W. Macey; H. D. Newman; R. J. Oxley, 
.S.O., D.F.C.; P. Peters, D.F.C.; W. W. T. 
A.F.C.; J. S. Rowlands, G.C., M.B.E., 
B.Sc.; K. G. Sharvill, F.D.S.R.C.S.; L. MacD. 
Hodges, 'D.S.O., D.F.C.; Wing Officer F. B. 
Hill, W.R.A.F.; Act. Wing Commander T. 
Lightbody, RAF.V.R.; Squadron Leader A. B. 
Dunford, D.F.C.,R.Aux.A.F.R.O.; Act. Squad- 
ron Leader D. Dattner, A.F.C. 
Members.—Squadron Leaders S. Findlay; 
. H. Spencer. Act. Squadron Leaders W. re 
ughes; R. G. -Little; F. R. a 
R.A.F.V.R.; G. F. Turnbull, A.F.C.; C. B. 
Wynn- ~Parry, B.A., B.M., B.Ch., D.P.H. 
Flight Lieutenants F. E. Ashford; 
Bartlett; M. Barton; W. M. B. Farrow; G. E. P. 
Foot; L.G. Hopkinson; A. G. Kenyon; E. F. G. 
Launder, Retd.; J. Ninian, D.F.C.; E. Scott; 
R. G. Shillingford, R.Aux.A.F.; J. L. Wallace, 
L.R.A.M., A.R.C.M.; Flight Officer W. J. 
Potts, W.R.A.F.; Act. Flight Lieutenant J. A. 
Lee, B.A., R.A.F.R 
Findlay; W. A. Fraser; W. Gommo; J. S. A. 
Madeley; W. R. Moodie; A. E. Parker; W. G. 
Sleep; W. Thompson; Act. Warrant Officer 
.F.G. Hunter; Rab Tremma Khoshaba (X.13), 
.A.F. Levies, Iraq. 


AWARDS 

Bar to Air Force Cross.—Wing Commanders 

. W. Anderson, O.B.E., D.F.C., A.F.C.; 
H. H. S. Brown, A.F.C., M.B., B.S. Squadron 
Leaders F. S. Hazlewood, A.F.C.; C. S. 
Hunton, D.F.C., A.F.C.; T. Stevenson, A.F.C.; 
Act. Squadron Leader H. T. Murley, D.F.C., 
To Flight Lieutenant R. L. E. Burton, 
A.F.C. 

Air Force Cross.—Group Captain D. A. 
Wilson, M.R.C.S., L.R.C.P.. D.M.R.E., 
D.M.R. Wing Commanders T. Balmforth, 
D.S.O., D.F.C.; R. N. H. Courtney, D.F.C.; 
J. B. Coward; F. D. Hughes, D.S.O., D.F.C.; 


K.B.E.—Air Marshal H. T. 
Lydford, C.B., C.B.E., 
A.F.C. 


.O. Warrant Officers A. 
& 
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F.R.C.P., D.T.M. and H., D.P.M., L.D.S., Er 

Q.H.P.; A. Cdre. J. N. T. Stephenson; G/C. 
W. F. Beckwith, O.B.E., B.Sc.; G/C. C. 

Crowley, M.B., B.Ch., D.P.H., D.1L.H.; G/C. 
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J. T. Shaw, D.S.O., D.F.C.; W. A. Smith, 
D.F.C.; C. 8. G Stanbury, D.S.O., D.F.C.; 
J. Wallace, D.S.0., D.F.C.; G. H. Dhenin, 
G.M., M.B., Ch.B., L.R.C.P.; Act. Wing 
Commander M. H. Le Bas, D.S.O. Squadron 
Leaders E. G “ary R. A. Carson, M.C.; 
P. H. Cleaver, D.F.C W. Coul Ithard; I. D. 
Crozier; J. F.. J. Richens, D.F.C D. S. 
Dickins; P. E. Vaugban-Fowler, ’D.S.O., 
D.F.C.; W. R. Gellatly; A. Hudson, D.F.C., 
R.Aux.A.F.3 W. N. Kenyon; D. C. H. 
Simmons; F. B. Sowrey. Act. Squadron 
Leaders B. Beard; D. W. Butler; D. de Villiers, 
R.Aux.A.P.; R. F. Hitchcock; K. H. Perry, 
D.S.O.; J. H. Rogers; R. J. S. Spooner; J. McR 
Cormack, R.Aux.A.F. Flight Lieutenants 
R. A. E. Allen; C. G. Bailey; D. S. = D.F.C.; 
B. Burton; E. S$. Chandler; J. Corbishley; 
E. A. J. Crooks; T. W. F. De Salis; D. H. 
Gannon, D.FA V. G. Gibbard, Retd.; W. N. 
Gilmer; N. F Harrison, D.S.0.; L. G Holden; 
E. E —— R. G. Iles; W. D. Jarvis; D 
McIntosh, R.Aux.A.F. A. B. Mercer, 
R.Aux.A.F. (deceased); 1. S. J. Hamilton- 
Martin; R. C. Norris; P. E. Pullan; R. S. 
Riches; N. F. Robinson; D. W. H. Smith; 
F. A. Thomas, D.F.C.; G. A. J. Wood, D.FE.C: 
Flying Officer A. J. aan Surgeon Lt-Cdr. 
W. H. B. Ellis, M.B., B.S 

Royal Red Cross (First Class). —Wing 
Officer A. Lowrey, A.R.R.C., P.M.R.A.F.N.S.; 
Squadron E. Maltman, A.R.R.C., 
P.M.R.A.F 

Air Force Medal.—Master Signaller J. J. 
Coucher Flight Sergeants Brydon; 
F. W. Burney; R. E. A. Buttle; T. E. Evans; 
W. R. Farrer; R. Lockhart, D.F.M.; J. A. D. 
Meechan, D.F.C.; D. F. J. Smith; E. Walker; 
J. E. Williamson. Sergeants W. A. Barrell; 
G. G. Davey; A. Nisbet; J. Schellong; R. T. D. 
Smith 

British Empire Medal (Military).—Act. 
Warrant Officer T. E. Ward. Flight Sergeants 
W. L. Agate, R.Aux.A.F.; J. Beale; E. G. 
Dickson; P. Gillatt, W.R.A.F.; J. Gladding; 


>} Hodge; A. C. Kilburn; R. T. A. Medway 3 
F. J. D. Murray; F. J. Savell; D. A. Sear; L. A. 
Tovey; J. R. Trotter; J. H. M. 
Williams; J. F. Wort; Seeley; 
Waterman. Act. Flight an. A. 
L. W. Greenwood. Sergeants W. R. Bradford; 
Cc. E. Conduit; D. W. Hill; J. McArthur; E. 
Middleton; F. Northcott, W.R.A.F.; C. A. C. 
Pithers; G. Wilson, R.Aux.A.F.; Corporal J. S. 
Hunter. 

There are also 71 Queen’s Commendations for 
Valuable Service in the Air. 


The Malta Memorial 
T° be unveiled by the Queen on May 3rd 
next, the Malta Memorial is now being 
constructed by the Imperial War Graves 
Commission. It is to commemorate the 
2,300 officers and men of the air forces of 
the Commonwealth operating from bases 
in the central Mediterranean area who lost 
their lives and have no known grave. 

The Memorial takes the form of a gilded 
bronze eagle 7ft 9in high, surmounting a 
39ft column. Sir Herbert Worthington is 
the architect; the eagle, which was shown 
in the summer exhibition of the Royal 
Academy last year, is the work of Mr. 
Charles Wheeler 

Next-of-kin of all who are commemor- 
ated on the memorial will receive invita- 
tions to attend the unveiling ceremony and 
particulars of a pilgrimage to Malta which 
the R.A.F.A. hope to organize. 

These invitations are being posted at 
once and next-of-kin are requested to await 
the letters before communicating with the 
Commission. 


Ariel Trophy 

7 HE first winner of the Ariel Trophy is 
the Northern Air Division of the 

R.N.V.R., which has its headquarters at 

R.N. Air Station, Stretton, Lancashire. 


THE LAST JUMP: (Top) Pilots of No. 147 Squadron, who flew the last of the ‘‘Becher’s Brook"’ 
convoys of Canadair-built Sabres: they are seen at Kinloss on arrival on December 19th. In 
the centre is S/L. T. Stevenson, A.F.C., the O.C.; other pilots are: F/l.s D. E. Burton and J. L. W. 
Dunn, F/O.s J. S. Hind and |. Jones, P/O. J. Butryn, F/Sgts. J. A. D. Meechan, J. Howard, L. W. 


Greene and P. Crews, and Sgt. G. T. Lovett. 


The lower picture shows the Sabres refuelli 


Kinloss (with Lockheed Neptunes behind) before flying down to Lyneham. The Sabres are of the 
Mk 5 type, which has no slats but, instead, extended leading-edges carrying small fences. 
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NAVAL PRIZE: The trophy made by the R.N. 
Air Electrical School at Worthy Down (see 
“Ariel Trophy,’ on this page). 


The presentation will be made on 
January 31st by Vice-Admiral A. K. Scott- 
Moncrieff, C.B., C.B.E. 

The trophy—illustrated on this page— 
was made by ratings of H.M.S. Ariel, the 
R.N. Air Electrical School at Worthy 
Down. It is to be awarded annually to 
the R.N.V.R. Air Division having the best 
attendance record of electrical officers and 
ratings. 


No. 615 Sqn. Handed Over 


Al a small ceremony at Biggin Hill on 
January 2nd, S/L. F. B. Sowrey, 
A.F.C., handed over the command of 
No. 615 (County of Surrey) Squadron, 
R.Aux.A.F., to S/L. R. A. Eeles, who has 
been a member of the unit for some time 
past. 

In an earlier reference to this change in 
command, S/L. Eeles was mentioned as 
being a son of A. Cdre. H. Eeles; he is, of 
course, the air commodore’s cousin. 


Half-yearly Promotions 


N the recently issued half-yearly list of 

promotions the Air Ministry announces 
the creation of four air marshals and five 
air vice-marshals. Of the latter, four are 
in the General Duties Branch and one in 
the Technical Branch. 

Air Vice-Marshal to Air Marshal.—G. H. 
Mills, C.B., D.F.C., A.O.C-in-C. Bomber Com- 
mand; Sir Harry Broadhurst, K.B.E., C.B., 
D.S.O., D.F.C., A.F.C., C-in-C. 2nd T.A.F.; 
C. B. R. Pelly, C.B., C.B.E., M.C., C-in-C. 
M.E.A.F.; Sir Dermot A. Boyle, K.C.V.O., 
K.B.E., C.B., A.F.C., A.O.C-in-C. Fighter 
Command. 

Air Commodore to Air Vice-Marshal.— 
W. G. Cheshire, C.B.E., A.O.A. 2nd T.A.F.; 
. G. Elton, C.B.E., D.F.C., A.F.C., A.O.A. 

mber Command; C. E. Chilton, C.B., 
C.B.E., Assistant C.A.S. (Policy); G. I. L. 
Saye, C.B., O.B.E., A.F.C., A.O.A. M.E.A.F. 
(from February); J. G. Franks, C.B.E., A.O.C. 
No. 24 (Training Group). 

Group Captain to Air Commodore.— 
(General Duties Branch) C. C. McMullen, 
C.B.E., A.F.C.; H. R. Graham, D.S.O., D.F.C.; 
A. A. Adams, D.F.C.; J. D. Miller, C.B.E.; 
. F. Hobler, C.B.E.; C. G. Lott, C.B.E., 

.S.0., D.F.C.; G. J. C. Paul, D.F.C. (Other 
Branches) J. R. Mutch, C.B.; W. A. Stagg, 
C.B.E.; R. W. L. Glenn; F. J. A. Tanner, 
A.D.C.; J. Hill, M.B., Ch.B., D.P.H. 
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BRITAIN’S 
AIR UNIVERSITY 
CAN TRAIN 


FOR CAREERS ie 
IN CIVIL AVIATION a 


FLYING 

NAVIGATION 

RADIO / RADAR 

AERONAUTICAL 
ENGINEERING 


For details apply to the Commandant 


AIR SERVICE TRAINING LTD. HAMBLE SOUTHAMPTON. 
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NEWTON-DERBY— 


RUBERY OWEN 


We have specialized in the manufacture of Aircraft Com- 
meg since the early days of flying, and today produce a count- 
ess variety of A.G.S. parts, bolts, nuts and special aircraft 
components in our own Aviation Department, to British, 
American and Metric specifications. Write for current Stock List. 


HEAD OFFICE and WORKS: RUBERY, OWEN & CO. LTD. 
Darlaston, South Staffs. Tele: Darlaston 130 
Member of the Owen Organisation 


AUTOMATIC 


VOLTAGE REGULATORS 


Also Makers of Rotary Transformers and Anode 

Converters, Wind and Engine Driven Aircraft 

Generators, High Frequency Alternators and 
High Tension D.C. Generators 


ELECTRICAL PLANT SPECIALISTS 


NEWTON BROTHERS LIMITED 


MEAD B WORKS ALFRETON #040 
TELEPHONE 47076 TELEGRAMS DYNAMO 
LONDON OFFICE IMPERIAL BUILOINGS Se HINGSWaY w 


ROBERT RILEY LTD., MILKSTONE Phone : Rochdale 2237 (5 lines) 
SPRING WORKS, ROCHDALE Grams : “Rilospring"’ Rochdale 
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the - 
(AIRCRAFT IND ISTRY 


Production specialists and 
repair experts for jet pipes, 
flame tubes, exhaust units, 

discharge nozzles, etc. 


BURNLEY AIRCRAFT 
FULLEDGE WORKS - 


n.d.h. 2653 


RADIO EQUIPMENT 
STEWARDS’ CALL 


GENERATORS 
LIGHTING FITTINGS 


im the  cooxers motors 


\ REFRIGERATORS HEATING AND VENTILATION 
\ SYSTEMS HEAVY ALLOY AIRCRAFT CABLES WATER HEATERS URNS OSRAM LAMPS, ETC, 


on the ground AIRPORT LIGHTING AND CONTROL - GROUND 
TRAFFIC CONTROL POWER EQUIPMENT AND CABLES RADIO 
™ COMMUNICATION - BROADCAST CALL SYSTEMS 


TELEPHONE COMMUNICATION HEATING 


NAVIGATIONAL AIDS . 


AND VENTILATION - OSRAM LAMPS - COOKING EQUIPMENT 
AND ANY OTHER TYPE OF ELECTRICAL 
BUILDINGS, ETC, 


EQUIPMENT FOR AIRPORT 


~ 
REC 
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ELECTRICAL EQUIPMENT FOR AVIATION 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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Many of today’s leading aircraft, 

both civil and military, rely on Elec- 

trical Accessories produced by us at 

Reading. Our policy of continually striving 

to improve our designs to meet ever more exacting 

requirements, and of ever using the strictest supervision in 

the production of our Components, is the primary reason 
why so many of products are used in modern aircraft. 

Foremost amongst the problems submitted to us are 

those dealing with remote control. Our Electric Actuators 

have solved almost impossible tasks. We should be pleased 

to learn of your requirements in this connection and are 

confident that we have the experience, ability and produc- 

tion facilities to meet your particular needs. 


THE AERODROME READING BERKSHIRE 


Telephone: SONNING 235! Grams: HAWK, READING 


UNIVERSALLY JOINTED 
SOCKET SPANNERS 


For 


ASSEMBLY and 
MAINTENANCE 
OF JET AND 


TURBINE 
ENGINES 


Originally devised for 
war-time service on 
aero engines. Manu- 
factured to close limits 
of accuracy. Moving L. ROBINSON @& CO. (GILLINGHAM) LTD. 

parts of specially London Chambers, GILLINGHAM, KENT. Phone 5282 


100 STOCK SIZES hardened alloy steel. 


Write for fully descriptive leaflet and complete 
catalogue of *‘Leytool’’ Hand Tools 


THE LEYTONSTONE JIG & TOOL CO., LTD. 
LEYTOOL WORKS, HIGH ROAD, LEYTON, LONDON, E.10 Phone: Leytonstone 5022-3 
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AIRCRAFT ENGINEER 


PRESS DAY — Classified advertisement 
“copy’’ should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 


FLIGHT 


CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum 8/-, average line contains 6-7 words. 
Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/-. 
Each paragraph is charged separately, name and address must be counted. All advertisements must be strictly 

repaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street, 


8.E.1. 


and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 


Postal Orders 

and crossed & Co. 
Trade Advertisers who use these columns 
52 consecutive insertion orders. 


London, 8.E.1. 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer’s errors although every care is taken to avoid mistakes. 
rsons answering these advertisements must be made through the local 


Situations Vacant. The engagement of 


office of the Ministry of Labour and National Service ete. if the applicant is a man aged 
aged 18-59 inclusive, unless he or she or the employer is excepted 


Vacancies Order 1952. 


regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 
Full particulars will be sent on application. 
Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to “Box 0000, c/o Flight,’’ Dorset House, Stamford Street, 
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Special rates for Auctions. 


18-64 or a woman 
m the provisions of The Notification of 


FLYING BOOTS 


Lined throughout with soft lux- 
urious Sheepskin, these excellent 
boots have all leather uppers, 
leather sole, rubber heel, strap and 
— adjustment and exclusive 
calf retaining strap. 

Sizes, Lodies 5-7 Gents 5-12 5-9-6 
Terms to Fiying Clubs Trade supplied 
Send 3d. in stomps for illustrated catalogue 


D. LEWIS LTD. (DEPT. F.) 


124 GT. PORTLAND ST., LONDON, W.1 
Tel. Museum 43/4 Grams: Aviakit, Wesdo, London 


WIRE 
THREAD INSERTS 


YY 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


Tel.: COMBE DOWN 2355/6 


FOR EXPORT 


TIGER MOTH Mark 2 
AIRCRAFT 
Completely reconditioned and superbly finished. 
C.F. Prices per return. 
MUIR & ADIE LIMITED 


CROYDON AIRPORT, SURREY, ENG. 
Cobles : MUIRAIR, CROYDON 


AIRCRAFT FOR SALE 


W. S. SHACKLETON, LTD. 
EUROPE’S LARGEST AIRCRAFT DEALERS 


(22 years at this address and 128 different types 
of aircraft sold) 


NEW YEAR BARGAINS 


£27 TAYLORCRAFT D. 2-seater, dual controls, 
Cirrus Minor engine. Certificate of Airworthi- 
ness until November 23, 1954. First-class fabric and 
——— condition good. Near offer or exchange would 
considered. 

£XX AUTOCRATS in stock. We have just pur- 
chased two more Autocrats, both carefully 
selected machines, with new Certificates of Airworthi- 
ness. One has only 40 hours on the engine after com- 
plete overhaul by the makers; the other has long-range 
tank, -r towing hook, navigation lights and 
vertical and oblique camera hatches. Very reasonable 

prices asked or would exchange. 
1??? Aiglet Trainer. Built 1952. Gipsy Major 
engine. Year’s Certificate of Airworthiness. 
Under 250 hours since new. Metal re starter, 
battery, generator, extra wing tank, full blind flying 
— aerobatic seats, bench rear seat. Silver and black. 
lieved to be the only Aiglet Trainer on the market. 
,100 D.H. Chipmunk. Price reduced by £450 to 
ensure immediate sale. This machine is a unique 
bargain and is offered at a good deal less than half the 
present list price. It is absolutely as new. Year's Cer- 
tificate of Airworthiness. Under 350 hours since new. 
—- Major 10 Mark 2 engine. Dual controls, full 
els, Murphy V.H.F. with intercomm., navigation 

ig ts, cartridge starter, etc. 

W S. SHACKLETON, Ltd., 175 Piccadilly, London, 
W.l. Tel.: HYDe Park 2448-9. Cables: 
“Shackhud, London.” [0070 


AEROSERVICES (LONDON) LIMITED 


OFFER for sale the following aircraft :— 

AUSTER AUTOCRAT Cirrus, Mk. II engine, metal 
propeller, standard interior, valid C. of A. Immediate 
delivery, £545. 


RAPIDE Mk. I Queen III s, X9 propellers, 8 seater, 
Murphy V.H.P. and C.B.A., full 12 months’ C. of A. 
Early delivery, £1,550. 

DE HAVILLAND DOVE, low airframe hours, fitted 
new Queen 70-3 engines, beautifully appointed interior 
and well maintained. Comprehensive radio, dual con- 
trols. Early delivery, valid C. of A., £13,200. 
DOUGLAS DC-3. At the time of going to press, 
subject to being unsold, free of all ties for export. 
21-seater, low engine hours, full radio, di-icing equip- 
ment. Early delivery, £15,000. 

Inspection invited, further details on request. 


AEROSERVICES (LONDON) LIMITED 
CROYDON AIRPORT 
SURREY 


Tel.: CROydon 9373 


Cables: “‘Aeroserv, Croydon.” [0940 


R. K. DUNDAS, LTD. 


(Europe’s largest stockists of reconditioned 
Austers) 


E have in stock for immediate sale 36 Auster Mk. 

IVs and Vs with low engine and airframe hours. 

For further details and inspection arrangements 
apply to:— 


Ltd., 


29 BURY STREET, St. James's, London, S.W.1. 
Cables: ““Dundasaero, 


London. 
ROYDON AIRPORT. CRO. 7744. Cables: 
“Dun Tro, Croydon.” [0559 


15S CHESTERFIELD ST., W.! 


Telephone : GROsvenor 484! 


AIRWORK 


LIMITED 


AIRCRAFT SALES 


since 1930 


Consult us with confidence 
before Buying or Selling 
any type of Aircraft. You 


pay nothing for our 


advice and _ experience. 


We advertise for sale only 


aircraft available on our 


own premises or for 
which we have the sole 


selling rights. 
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AIRCRAFT FOR SALE 


IGER Moth, low engine and airframe hours, elec. 
intercom., 12 months C. of A., £200.—Box aria62 
VENDAIR of Croydon Airport offer Austers, Taylor- 
craft, Proctors, Messengers, Gemini, Magisters, 
endair, Croydon 


Ansons, Fairchild Argus.— 
Croydon 5777 


AIRCRAFT WANTED 


Ove demand for good used aircraft of all descriptions 

is very great. Operators or owners wishing to dis- 

pose of aircraft, engines, or anything aeronautical, are 

asked to cOMmunicate at once to:— 

R OAS, Led., 29 Bury Street, London, 
$.W.l 

we 2848. Cables: “Dundasaero, Piccy, London.” 


(CROYDON AIRPORT. CRO. 7744. 


[0558 


AIRCRAFT ACCESSORIES AND 
ENGINES 


A J. WALTER. 
N° TICE to Dakota operators :>— 


UR vast stock of airframe spares, instruments, 
accessories, etc., is available to assist you to keep 


flying with the minimum of time spent on the ground 
due to service troubles. Whatever your ——— 
do not hesitate to contact us, by letter, telephone or 


cable, or alternatively by a personal visit, when we shall 
be pleased to show you the stocks held at Gatwick 
Airport 
Ove Associate Company, A. J. W. (Instruments), 
Limited, can undertake any instrument overhaul 
work and we also provide facilities for an exchange 
scheme on instruments at overhaul prices. 
A J. WALTER, Gatwick Airport, Horley, Surrey. 
* Tel.: Horley 1420 and 1510, Ext. 105. Cables: 
“Cubeng, London.” [0268 
IRCRAFT spares. New, 50 one, SO C, D, U: 6A: 
25L, M: 26AJ: 28D, Kk, M, P, U, Vv: 
36DD, HH, R, U, W: state . Thomas, 
Alyth [1466 


AIRCRAFT SERVICING 


ROOKLANDS AVIATION, Ltd., Brooklands 
Aerodrome, Weybridge. C of A. overhauls, modifi- 
cations and conversions. Tel.: Byfleet 436. [0305 
EPAIRS and C. of A. overhaul for all types of air- 
craft.—Brooklands Aviation, Ltd., Civil Repai 
Service, Syweill Aerodrome, Northampton. el.: 
Moulton 3218 [0307 


AIRCRAFT FOR HIRE 


Prrer Cub—hire and fly yourself. Moderate rates, 
hour, day, week or month.—A. J. Walter, Gatwick 
Airport, Horley, Surrey. Tel.: Hor 1420 and 1510 

[0269 


BUSINESS OPPORTUNITIES 


'YNSTRUMENTS, Ltd., of Staverton Aerodrome, 
Gloucester, are open to consider the development 
and/or manufacture of inventions relating to aircraft 
instruments or small electrical accessories. Particulars 
should be addressed to the Managing Director. [1252 


CAPACITY AVAILABLE 


pre ISION engineers. Personal service for proto- 
types, small quantity machined wits and equip- 


ments to drawings and sketches 1.D. approved 

Mech. and Elec-—Cathanode, Ltd., Vineyard Walk, 

Clerkenwell, E.C.1. Tel.: TERminus 2231. [1280 
CLOTHING 


A.F. and R.N. officers’ uniforms purchased; large 
* selection of R.A.F. officers’ kits for sale, new and 
reconditioned.— Fisher's Service Outfitters, 85-88 Wel- 
lington St., Woolwich. Tel.: Woolwich 1055. [0567 


CLUBS 


REDHILL FLYING CLUB. 


EARN to fly at Redhill Aerodrome, Surrey, South 
London's nearest flying centre, 23 miles from Hyde 
Park Corner, £3/10/- per hour dual; from £2/10/- solo; 
instrument flying, instructors’ and advanced courses. 
Attractive clubhouse with full catering facilities. —Tel. 
Nutfield Ridge 2245 [0347 
ENDAIR FLYING CLUB. Night flying and 
instrument flying. Croydon Airport. CRO. 5777. 


LYMOUTH AND DISTRICT AERO CL ube for 
Auster and Tiger Moth flying instruction; dual and 
solo at £3 per hour reducing to less than £2 per hour for 
solo flying on “Fly Yourself Hire” basis; flying instruc- 
tors’ courses and M.C.A. approved course for private 
pilot's licence.—Tel.: Plymouth 72753. (0341 


ROLLASON’S 


TOP DRESSING 
FLYING CLUBS 
GOVERNMENT SERVICE SCHOOLS 


and 
GLIDER TOWING 
WE HAVE 


TIGER MOTHS 


BOTH 


AIRCRAFT & SPARES 
IN QUANTITY 

At highly competitive prices. All 

released under A.R.B. regulations. 

Immediate Freighting by land, 

sea or air on receipt of orders. 


COMPLETE AIRCRAFT 
with hours from 75 since new now 
undergoing C. of A. 


SPARES 
Fully reconditioned items from lock 
nuts to fuselages. 


Ex-stock—No waiting 


For speedy service at lowest prices 
contact 


W. A. ROLLASON LTD. 
Croydon Airport, Surrey 


Tel.: CROydon 5151/4 
Cables: ROLLAIR, CROYDON 


LIMITED 


| now have in production the following types 


of 

AIRCRAFT EQUIPMENT 
R.V.T. RADAR WORKSHOPS 
TAIL TOWING ARMS 
TAIL STEERING ARMS 
FORWARD TOWING BRIDLES 
JACKING TRESTLES 
DEBRIS GUARDS 
TROLLIES 
MAINTENANCE SUNDRIES 

ETC., ETC., ETC. 


AIRBORNE SECTION 
@ AMMO CHUTES @ CRATES 
@ CAMERA STANDS, etc. 


DEPARTMENTS 
CABLE SPLICING AND PROOF LOADING 
LIGHT AND MEDIUM ENGINEERING 
WOOD MACHINSRY AND ENGINEERING 


Subcontracting facilities for Aircraft Engineering 
evailable. 


WELLINGTON ROAD SOUTH, 
STOCKPORT 
Tel.: Stockport 4642-3-4/4391. 
Grams: “Smithsov, Stockport."" 


FULLY APPROVED 


CLUBS 


ONDONERS! Your most accessible and reasonable 
club. M.C.A. approved courses. Austers 45/- hour, 
trial lesson 17/6. Phone Penguin Flying Club, Vic. (ozes 


CONSULTANTS 


ROUP CAPT. E. L. MOLE, B.Sc., A.F.R.Ac.S., 
31 Dover St., London, W.1. Gro. 5902. [0400 
ING COMMANDER R. H. STOCKEN, 

F.R.Ae.S., Eagle House, 109 Jermyn St., London 
S.W.1. Tel.: Whitehall 8863. [0419 
K. DUNDAS, Litd., have the correct 

* answer to aviation problems for twenty years. 
Technical. Purchasing. Marketing. 29 
Bury Street, London, $.W.1. WHI. 2848. [0560 


MISCELLANEOUS 


aero engine electric valve-seat 
diamond wheel dresser. New 
Another slightly used, £15.— Wood, Be Lane, Henle: 
Tel. 1137. 


OBITUARY 


NGLAND. On December 25th, aes, suddenly, at 

73 O.M.Q., Altwood Road, nhead. Estelle. 
loved wife of W/C. H. A. Ensund, DFC. R.A.F., and 
Mummy of the twins and Nigel. i 1477 


TUITION 
AVIGATION, LTD. 


(The Safe Guidance and Handling of Aircraft in 
the air) 


30 CENTRAL CHAMBERS, EALING, W.5. 
Wi, offer all courses appertaining to pilot/navigator 
icences. 
Db? contact us on any problem you have in mind and 
we will do our utmost to help. (0248 


[LONDON SCHOOL OF AIR NAVIGATION 


O* FERS facilities for establishing oneself in a career. 
Keynote of success is our combined experience 
rsonal approach. 
of pilot/navigator qualifications. Our 
individual coac methods lead to a very 


degree of 
NEw ‘ome Study” courses excellent alternative. 
ped coverage; unique application; finest of kind; 
rm diagrammatic presentation. 
Lk briefing, procedures and R/T. instrument fly- 
ing and refresher. Type ratings—general and specific. 
At requirements rehabilitation from Services, 


advice without obli ation 
ntsbridge, London, S.W.3. 


33 Ovington Square, K 
KEN. 8221. 
OUTHEND-ON-SEA MUNICIPAL AIR 
CENTRE AND FLYING SCHOOL. 
we of Lennox-Boyd Trophy for Efficiency, 


OMPREHENSIVE avis training for all pilots’ 
cences, ratings and endorsements. 
SPEC IAL facilities for instrument rating, night flying 
“twin” conversions. 
“Line trainer. No entrance fee or subscription. 


UNICIPAL Airport, Southend-on-Sea. 


Rochford 56206 (0453 
ftying. Auster and Gemini aircraft with radio, 

from per hour.—Southend-on-Sea_ Flyi 
School. Tel Rochford 56204. [045 


EARN to fly for £24; instructors’ licences and instru- 
ment flying for £3 per hour; night fying £4 per 
hour; residence 5 gns. won. Approved A. pri- 
vate pilot’ s licence course.—Wiltshire School of a 
Ltd., Thruxton Aerodrome, Andover, Hants. f 
BE! Brochure giving details of courses in or 
branches acro eng. covering A.F.R.Ae.S., A.R.B. 
Certs., M.C.A. Ly only postal 
training college operat y an indust organisation. 
—Write to EM 7 Institutes, Pestal Division, Dept. 
F26, 43 Grove Park Road, London W.4. [0964 
F.R.Ac.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 
* “no pass no fee” terms; over 95 per cent. successes. 
For details of exams and courses in all branches of aero- 
— —. navigation, mechanical eng., write for 
44-page han dbook, free.—B.LE.T. (Dept. 702), 29 
wrient s Lane, London, W.8. (0707 
AERONAUTICAL. Comprehensive full-time tech- 
nical and practical training for careers in all branches 
of aviation engineering. Diploma course leads to 
interesting executive appointments in civil aviation, 
design — development, draughtsmanship, maintenan 
etc. Extended courses to prepare for A.F.R.Ae.S. ae 
A.M.1.Mech.E. examinations.—Write for prospectus to 
Senior Master, “s of Aeronautical Engineering, 
Chelsea, London, $.W.3. Flaxman 0021. (0019 


PACKING AND SHIPPING 


XPORT PACKING Imperial 

Buildings, 56 Kingsway, W.C.2. Phone: Chancery 

5121-2-3. Scientific packers to the ae and in- 

ts. Ap packers for 

Vv. CLA, CLS. LEMS. and 
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PACKING AND SHIPPING 
AND J. PARK, Ltd., 143-9 Fenchurch St., E.C. 
Tel.: jon House 3083. Official and 
to the aircraft industry. [0012 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


TH Air Transport Advisory Council give notice that 
they have received the endesmendioned applications 
to operate scheduled air services :— 

es = No. 43/1 from Airwork Ltd., of 15 Chester- 

id Street, London, W.1, for an amendment to the 
colonial coach service which they are at presen 
approved by the Minister of Transport and Civil 
Aviation to operate between London (Blackbushe) 
and N’dola, Lusaka and Salisbury (S. Rhodesia) via 
Malta, to permit an increase in frequency to one 
return service per fortnight. 

Application No. 18/1 from Hunting Air Transport Ltd., 
of 5 Fitzhardinge Street, London, W.1, for an 
amendment to the colonial coach service which they 
are at present approved by the Minister of Transport 
and Civil Aviation to operate between London (Bov- 
ingdon) and N’dola, Lusaka and Salisbury (S. Rho- 
desia) via Malta, to permit an increase in frequency 

irwo! 15 Ches 

Application No. 244 for a colonial coach service with 
Viking aircraft for the carriage of passengers and 
supplementary freight between London (Blackbushe) 
and Malta, operated jointly with Hunting-Clan Air 
Ltd. at a frequency of from two 
© seven services w > ing a seven-year i 
from March Ist, 1954. 

Application No. 245 for a coach service with Hermes 
and/or Viking aircraft for the i of passengers 
and supplementary freight between don Airport 
and Bahrein with an intermediate traffic stop at 
Malta, at a one service per fortnight 
increasing with traffic demand, during year 
period from March Ist, 1954. it 

-_ ——-y No. 246 for a colonial coach service with 

ermes aircraft for the i 


WOLVERHAMPTON 
AVIATION LTD. 


THE LEADING LIGHT AIRCRAFT 
ENGINEERS 


THE AIRPORT, WOLVER 
Telephone Fordhouses 2191/4 


AIRCRAFT FOR SALE 


M38 Mk 11A—Cirrus 

Low ine and Airframe hours. 
Months C. of A.—Resprayed. £1,200. 

pene M38 Mk 4A—Gipsy Major ID 
Low Engine and Airframe hours. C. of A. 
Expires 5-2-56—Beautiful condition. £1,300. 


Messenger M38 Mark 11!A—Gipsy Major ID 
Low Engine and Airframe hours—1464 
oie Full 12 Months C. of A. Generator. 


12 Months C. of A. 
each. 
Auster J4. Full 12 Months C. of A. £550. 


Rapide. Plessey PTR61 Large Door and 
Locker—Rumbold upholstery in red. £2,100. 


LONDON OFFICE: Telephone ABBEY 2345 
78, BUCKINGHAM GATE, S.W.1. 


AIRCRAFT SPRING WASHERS 
To BS. # 
SPECIFICATION 
$.P.47 
CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


carriage Pp angers 
supplementary freight between London Airport and 
Singapore with intermediate traffic stops at Malta 
and Bahrein, at a frequency of from one service per 
fortnight increasing with traffic demand, during a 
10-year period from March Ist, 1954. 

lication No. 247 for a colonial coach service with 

ermes aircraft for the carriage of passengers and 
supplementary freight between London Airport and 
—. Kong with intermediate traffic stops at Malta 
and Bahrein, at a frequency of from one service per 
fortnight increasing with traffic demand, during a 
ten-year period from March Ist, 1954. 

Airwork Ltd. ask for permission to integrate at 
their discretion the services requested in lica- 
tions Nos. 245, 246 and 247, especially in the initial 
stages of operation. 

Application No. 248 from British Overseas Airwa 
orporation of Airways House, Great West Road, 
Brentford, Middlesex, for permission to make for the 
maximum period a traffic stop at Salisbury (Kentucky 
Farm) alternative to that at Livingstone on their 
normal scheduled service between London and 
ohannesburg on the route sect out as Route 12 in 
Schedule “A,” Part I, of the terms of reference 
issued to the Air Transport Advisory Council by the 
Minister of Civil Aviation on July 30th, 1952. 
Application No. 249 from British Overseas Airways 
rporation of Airways House, Great West Road, 
Brentford, Middlesex, for permission to extend for 
the maximum period to Chicago the normal scheduled 
services which they operate between London and 
Montreal on the routes sec out as Routes Nos. 16 
and 18 in Schedule “A,” Part I of the terms of 
reference, issued to the Air Transport Advisory 
a by the Minister of Civil Aviation on July 30th, 
ESE applications will be considered by the Council 
_ under the terms of reference isssed to them by the 
Minister of Civil Aviation on July 30th, 1952. Any 
representations or objections with regard to these 
applications must be made in writing, stating the reasons 
and must reach the Council within 14 davs of the date 
of this advertisement, addressed to the Secretary, Air 
Transport Advisory Council, 9 Buckingham Gate, 
London, S.W.1, from whom further details of the 
applications may be obtained. When an objection is 
made to an application by another air transport company 
on the grounds that they are applying to operate the 
route or part of route in question, their application, if 
not already submitted to the Council, should reach them 
within the period allowed for the making of representa- 
tions or objections. [1483 


PATENTS 


THE proprietor of British Patents Nos. 605642 for 
“Improvements in Control Means for Aircraft,” 
609229 and 628047 both for “Improvements in or 
Relating to Aircraft,” 613051 for “Improvements to 
Retractable Landing Gears for Aircraft,” 614230 for 
“Improvements to Aeroplanes, with a View to Improving 
their Habitability at. High Altitude,” and 631247 for 
“Improvements in Devices for Launching Rockets from 
Aircraft,”” desires to enter into negotiations with a firm 
or firms for the sale of the patents or for the grant of 
licences thereunder.—Further particulars may be 
obtained from Marks and Clerk, 57 and 58 Lincoln's Inn 
Fields, London W.C.2. [1455 


COTTON BAGS 


FOR SPARE PARTS, ETC. 


WALTER 1. FELTHAM & SON, LTD. 


Imperial Works, Tower Bridge Road, 
Telephone : HOP 1784 LONDON, 8.E.1 


The New 1954‘ FLIGHT LIEUTENANT’ 
HANDLESS WATCH 


No Glass, No Dial, No Hands 
Built for strength, fitted 
with aircraft shock-resist- 
ing movement. Lever es- 

Ant 

and recoil click spring to 
prevent over-winding. En- 
cased handsome chrome 
case. Expanding bracelet 
10/6 extra if required. Time 
shown by revolving figures. 
Sent for S/- dep. 10/- 
monthly. Night dial 6/6 
extra. Mfrs. Full Guar. 
Cash en 79/6. Post 
etc., 1/3. 

Free Iilustrated Lists of other Watches, Binoculars, 
Tents, Suiting Patterns, Radios, Toys, etc. Terms, 
State Lists required. 

ARTER & GENERAL SUPPLIES LTD. 
(Dept. FLI 13), 196-200 Coldharbour Lane, 
Loughborough Junction, London, $.E.5. 
Open all Saturday. 1 p.m. Wednesday 


! ? JACKS ? ! 


BRITISH AND U.S.A. TYPES 


1-25 Tons—Complete Range 
IMMEDIATE DELIVERY ALL EX STOCK 
Also every type of Ground Equipment 


Enquiries Invited 


Staravia 
BLACKBUSHE AIRPORT 


CAMBERLEY, SURREY 
Tel.: Camberley 1690 


PLANT FOR SALE 


ADKIN radial arm routing machine, complete 
with drilling head and movable loading table etc., 

in first class condition. Can be seen in operation at 
Richard Farnworth and Co., Ltd., Ward Street, Black- 
burn, Lancs. Tel.: Blakewater (Blackburn 42546.) [1476 


SITUATIONS VACANT 


The engagement of persons answering these advertisements 

must be made through the local office of the Ministry of 

Labour and National Service, etc., if the applicant is a 

man aged 18-64 or a woman aged 18-59 inclusive, uni 

he or she or the employer is excepted from the provisions 
of The Notification of Vacancies Order 1952. 


THE COLLEGE OF AERONAUTICS 


RESEARCH ASSISTANT required in DEPART- 
MENT OF AERODYNAMICS. The person 
appointed will be required to assist in research on pro- 
blems arising from the generation of noise by aircraft. 
He will, however, be given every encouragement to take 
full advantage of the educational facilities of the College. 
Salary within range £450 to £600 per annum depending 
on qualifications and experience.—Applications, giving 
full particulars and containing the names and addresses 
of not more than three referees, to the Recorder, The 
College of Aeronautics, Cranfield, Bletchley, Bucks, not 
later than January 29th, 1954. [1463 


METEOROLOGIST required by 
the 
MaAvRITIUS GOVERNMENT for tour of 3 years 
in first instance. Commencing salary, etc., accord- 
ing to experience in scale equivalent to £614 rising to 
£866 a year. Outfit allowance up to £30. Free passages. 
Liberal leave on full salary. didates must possess 
Higher School Certificate or equivalent in Mathematics 
and Physics, and should have had forecasting experience. 
—Write to the Crown Agents, 4, Millbank, London, 
S.W.1. State age, name, in block letters, full qualifi- 
cations and experience, and quote M3B/33530/FE. [1453 
AN aircraft firm in the North-West have the following 
vacancies in their engineering research department. 
(a) Two technicians are required to operate a high- 
altitude chamber and carry out tests on aircraft 


components. 

(BA ber of technici are uired for work in 
connection with the testing of hydraulic systems, 

wer-operated controls and airframe structures, 

C NDIDATES for these vacancies should be of 
Higher National Certificate or degree standard. 

and preference will be given to those who have had 

experience in one of the above fields or on i 

in the aircraft industry. 

HE work is of an interesting nature on advanced 
designs, salaries efered veing attractive aid com- 
surate with age und experience. 
PPLICATIONS stzcing full details, including 
required, shou'd be ressed to Box 2381. [142 

V. ROE AND CO., Ltd., have the follewing 

* vacancies in their newly-formed electronics 

laboratory : 
(a) Technicians are required who possess a degree in 
physics or electrical engineering for work on the 
development of electronic computing equipment 
for use in the desien office. The electronics 
department is expanding and is likely to take in 
mary diverse fields of development. Preference 
will be given to applicants who have had some 
experience. 
(b) Technicians are also required who possess an 
honours mathematics degree for work in connec- 
tion with programming digital computors which 
will involve the breaking down of differential 
equations of the type met with in aircraft 
structural analysis into forms suitable for 
arithmetical analysis. 
PPLICATIONS stating full details of age, qualifica- 
tions and experience should be addressed to the 
Labour Manager, A. V. Roe and Co., Ltd., Greengate, 
“Middleton, Manchester. 1464 
OVERSEAS AIRWAYS CORPORATION 

have a vacancy for a navigation instructor at their 
Central Training Unit, Meadowbank, near London 


Airport. 

Duties: 

Lecturing to pilots and station officers and preparing 
notes on navigational subjects. 

Essential qualifications : 

(a) To have passed technical examination for Flight 
Navigator’s Licence, or have sufficient knowledge 
to pass examination within reasonable period ; 

(b) Previous experience of lecturing; 

(c) Ability to express clearly on navigational subjects; 

(d) Some practical air navigational experience, not 
necessarilv recent. 

Salary: £695 to £875 p.a. Applications should be 
addressed to Staff Supt. (Recruitment), London Airport, 
R.0.A.C., Hounslow, Middx. [1468 

ESIGN draughtsmen required by R.F.D. Co., Ltd. 
Godalming. Must be experienced in mechanica 
engineering or rubberised fabric technology. Practical 

experience and technical qualifications essential. [1444 

AND C. licence engineer required by Portsmouth 
* Aero Club. Club experience preferred. G 
salary to suitable applicant.—Apply by letter to Ports- 

mouth Aero Club, City Airport, Recesmnouth. [1471 

ENIOR test engineers required for development work 

on aircraft hydraulics and undercerriages. Degree 
or Higher National Certificate essential, experience on 
similar work desirable.—Applications should be made 
to: E. G. Collinson, Chief Desiener, British Messier, 

Ltd., Cheltenhem Road, Gloucester. [1481 
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SITUATIONS VACANT 


E.C. Stanmore Laboratories invite applications 
* for the following vacancies for work on guided 
missile research. Good canteen facilities, sick fund and 
pension scheme. Holidays above average 
(i) Senior graduate required to work on the planning 
and assessment of complex trials on airborne radar 
Previous experience in radar work highly desirable. 


Ref. LMKB.1 
ii) Graduate, aged about 30, with good degree or 
equivalent qualifications required for responsible 


work on technical flight trials of airborne radar 
Previous experience of similar work and of flying 
is very desirable. There is also a junior post vacant 
for a man with similar qualifications oth these 
posts, together with (i) above involve some travelling 
within the United Kingdom. (Ref. F/ LMKB.2 
PPLICATIONS should be made in writing to the 
Staff Manager, G.E.C. Stanmore Laboratories, 
The Grove, Stanmore Common, Stanmore, Middx., 
stating age, qualifications and experience and wane 
the appropriate reference [147 
I ef iN Draughtsman with experience of high grade 
mechanical work required to act as Checker in 
Gas Turbine Dept. of East Midlands firm. Gas turbines 
in full production. Pensionable.—Box 2559. [1460 
ENIOR and intermediate design draughtsmen with 
good experience of aircraft or light structural or 
mechanical engineering, required for aircraft and 
armament project work.—Apply, by letter, to Ports- 
mouth Aviation, Ltd., The Airport, Portsmouth. [0612 
ICENCED engineers covering Prince and Dakota 
aircraft. Positions call for up to six months over- 
seas service per year when advantageous rates of allow- 
ances are paid.—Apply: Hunting Aerosurveys, Limited, 
6 Elstree-way, Boreham Wood, Herts. [1482 
A DESIGNER’ DRAUGHTSMAN is required to 
carry out a programme of development on Mechan- 
ical and Electrical Instrument Equipment.—Write full 
details of qualifications and experience to Bryans Aero- 
quipment Ltd., Willow Lane, Mitcham Junction. [1458 
L*" ENSED radio engineer and radio mechanics at our 
base at Stansted Airport, Essex.—Apply by letter or 
telephone to the Senior Radio Engineer, Aviation 
Traders, Ltd., Southend Airport, Essex. Tel. : Rochford 
56491 (0950 
A \ AND CO., Ltd., have vacancies for 
* acrodynamicists and senior acrodynamicists in 
their Chadderton design office. Candidates should have 
some previous experience of aerodynamics on either per- 
formance, stability and control, wind tunnel or flight 
test work 
HE Company are engaged ‘n a progressive and ex- 
panding programme on the design and development 
of subsonic and supersonic projects, and the opportuni- 
ties and prospects are outstanding. 
LEASI articulars of age, experience and 
salary required to the Chief Designer, A. V. Roe 
and Co., Ltd., Greengate, Middleton, Manchester. [1421 
IRCRAFT or mechanical draughtsmen, all graded 
and junior aircraft stress and weightsmen required. 
—<Apply, stating age, experience and salary required, 
to the Chief Draughtsman, Alan Muntz and Co., Ltd., 
Aircraft Division, Langley Acrodrome, Slough, moses 
0368 
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send 


GERVICE engineers required for electro-pneumatic 
and electronic aircraft equipment. Must be pre- 
pared to be away for at least five working days at a ume, 
—Apply, stating experience and salary, to Service 
Manager, Teddington Controls, Ltd., Cefn Coed, 
Merthyr Tydfil, South Wales. [1467 
RMSTRONG SIDDELEY MOTORS have vacan- 
cies for a technical writer and a technical artist in 

the Technical Publications Section of their Aero Sales 
Department. The work is interesting and applications 
are invited to Reference DL.1, Personnel anager, 
Armstrong Siddeley Motors, Coventry. [1440 
M. HOBSON, Ltd., invite applications for posi- 

* tions in the drawing office as follows: designers, 
detail and modification draughtsmen, checkers, stress- 
men. The work is concerned with interesting projects 
connected with fuel metering equipment and hydraulic 
flying controls for aircraft. —Hobson Works, Fordnouses, 
Wolverhampton [0420 
XPERIENCED Technical Illustrator, Authors and 
Spares schedule compilers required for the prepara- 

tion of aircraft maintenance manuals, etc. Good wages 
and permanent posts for suitable men.—Applications in 
writing should state age. experience and wage expected, 
and be addressed to the Chief Designer, Auster Aircraft 
Ltd., Rearsby Aerodrome, Leicester. 


ERVICE engineers required for installation, flight 
testing and servicing of aircraft navigatioral and 
auto-pilet equipment. Applicants must be prepared to 
travel. Essential to have sound knowledge of radio and 
electronic principles and practice, preferably to C. and 
G. Radio III standard. Good conditions, pension 
scheme 
APPLY with full details and salary required, quoting 
No. 1439. to Personnel Manager, Sperry Gyroscope 
Co., Led., Great West Road, Brentford, Middx. [1429 
REQUIRED immediately by Percival Aircraft, Lrd., 
Luton Airport, Beds, several draughtsmen with 
comprehensive experience of engine installation and 
allied systems. Good welfare facilities, including staff 
pension scheme.—Aopplications in writing, stating age, 
qualifications, experience and salary required to the 
Personne! Manager [0601 
ENIOR test engineers required for development 
work on sensitive hydroulic servo mechanisms for 
guided weapons. Degree or High National Certificate 
essential. experience on similar work desirable.—Aooli- 
cations should he made to: G. Orloff, Dep ity Chief 
Engineer, British Messier, Ltd., Cheltenham Roed, 


STRESS 
ENGINEERS 


Prince—Sea Prince—Pembroke 
Provost—Jet Trainer 
Propjet Transport— ... ? 

Percival Aircraft, Ltd., offer 
varied and comprehensive ex- 
perience on civil and military 
aircraft stressing. 

Good salaries, commensurate 
with ability and experience. 
Staff pension scheme. Housing 
assistance to suitable applicants. 
Apply, giving full particulars 
of training and experience, to: 
TECHNICAL DIRECTOR 


PERCIVAL AIRCRAFT 
LIMITED 


LUTON AIRPORT - BEDS. 


SPERRY GYROSCOPE 
CO., LTD. 


invite applications from Engineers 
holding a degree or membership of a 
professional Institute, for interesting 
development work on aircraft in- 
strumentation, automatic controls, 
marine products and guided missiles. 
Vacancies include:— 


ELECTRONIC ENGINEERS for 
Brentford and Feltham. Additional to 
above qualifications, practical experience 
and knowledge of production methods 
with experience of one or more of the 
following is desirable: control circuits, 
D.C. Amplifiers, Computing devices, 
Video circuits, Microwave techniques. 


HYDRAULIC ENGINEERS for 
Brentford. Essential to have apprentice- 
ship and knowledge of production 
methods. 


MECHANICAL AND ELECTRO- 
MECHANICAL ENGINEERS for 
Brentford, Feltham and Gloucestershire. 
Additional to above qualifications desir- 
able to have apprenticeship, knowledge 
of production methods, and experience 
in design of one or more of the following: 
gearing, instrument mechanisms, servos. 


PENSION SCHEME 


Apply, giving full details, including an 
indication of ¢t salary range 
location preferred, to:— 

Personnel Manager, 
Sperry Gyroscope Co. Ltd., 
Great West Road, 
Brentford, Middx. 


SITUATIONS VACANT 


ECHANICAL Test Eng for de p 
work on metal-to-metal adhesives. This is an 
interesting opportunity for a young man to join vigorous 
and expanding firm. Superannuation scheme.—Please 
address full details of career and salary expected to the 
Managing Director, Aero Research, Ltd., Duxford, 
Cambridge. [1459 
Tes I laboratory assistants (male) required by Percival 
Aircraft, Ltd., Luton Airport, . Nati Certi- 
ficate standard and previous experience on design of test 
laboratory equipment desirable. Good welfare facilities 
including staff pension scheme.—Applications, stating 
ualifications, experience, age and salary required to 
‘ersonrel Manager. [0596 
ENIOR structural and mechanical test engineer 
required, to supervise an interesting programme of 
test work on fixed and rotating wing aircraft. Good 
welfare facilities includ: staff nsion scheme.— 
Applications in writing to Personnel Manager, Percival 
Aircraft, Ltd., The Airport, Luton, Beds, stating age, 
experience and salary required. [0594 
Cost accountant required by large aero engine manu- 
facturers in West of Englan Must have wide 
engineering experience, preferably on aero engine work. 
Knowledge of mechanised accounting essential. Good 
salary paid to suitable applicant. House available.— 
Write, with full details of age, experience and sai 
required, to Perso~ncl Manager, Box INB. 4693. A.K. 
Advg., 212a Shaftesbury Ave., London, W.C.2. [1479 
RAUGHTSMEN, Senior and Intermediate, required 
in connection with the design and fabrication of light 
alloy and stainless steel aircraft components. Appli- 
cants should have Ordinary National or equivalent. Air- 
craft experience an advantage.—Write, giving details of 
age, experience and qualifications, to Chief Draughts- 
man, Delaney Gallay, Ltd., Edgware Road, Crickle- 
wood, N.W.2 (1454 
IR FORCE, Naval, civil and helicopter aircraft all 
under design and development at Percival Aircraft 
Ltd.. Luton Airport, Beds. Applications are invited 
from senior and junior draughtsmen and stressmen for 
work on this interesting programme. Good welfare 
facilities, including staff pension scheme.— Write, givi 
details of experience and salary required, to ee 


ENGLISH ELECTRIC Co., Ltd., have vacan- 
cies for technical assistants of H.N.C. standard 
to take —— of development structural tests as part 
of a comprehensive programme of testing on guided 
weapons. Previous experience of structural develop- 
ment or aircraft stressing an advantage.—Applications 
to Dept. C.P.S., 336/7 Strand, W.C.2, quoti = 

14 


1147E. 

LUMINIUM ALLOY AIRCRAFT SPECIALIST. 
Manufacturers of wrought aluminium alloys require 
metallurgically trained aircraft engineer for liaison, 
and development with the Aircraft 
Industry. Thorough knowledge of A.I.D. inspection 
and testing procedure necessary. Will operate from 
Head Office in London.—Applicants, preferably not 
over 35 with 5 to 10 years’ experience in Aircraft In- 
dustry. Permanent. Pension Scheme.—Box 2560. [1461 
RMSTRONG SIDDELEY MOTORS, Coventry, 
have vacancies for a number of designers and senior 
and junior draughtsmen. Although gas turbine experi- 
ence is most advantageous it is not necessarily essential 
as training will be given in this specialized work to 
suitably qualified draughtsmen.—Apply in detail to 
Reference F.103, Personnel Manager, Armst 
Siddeley Motors, Coventry. [0200 
RRANTI, Ltd., Edinburgh, have a vacancy for 
a senior stress engineer for work in connection with 
the installation of «xperimental equipment in aircraft. 
Applicants should be fully qualified and must have 
experience in aircraft stress office work. Interesting 
work offering gocd prospects. Staff pension scheme.— 
Apolv, giving full details of qualificati.ms, training and 
experience, and quoting Ref. SE/DDO to the Personnel 
icer, Ferranti, Ltd., Crewe Toll, Edinburgh 5. [1446 
HiAN?LeY PAGE (READING), Ltd., The Aero- 

drome, Woodley, Reading, have an immediate 
vacancy for a senior aircraft electrical draughtsman for 
work on an interesting new project. Only those who are 
fully experienced in all aspects of the work should 
spolv, and for the succersful applicant there will be 
suitable housing accommodation provided.—Please 
send full particulars of experience, etc., to the Personnel 
Officer. [0235 
ERODYNAMICISTS and aeronautical engineers 
required by Ministry of Supply Research and 
Development Establishments mainly in the south of 
England. Fields of work include: Investigations on 
performance stability, and control and ration tech- 
niques for aircraft, including helicopters; flight problems 
of torpedoes and mines in air and water (necessitating 
participation in trials which may involve flying or 
going to sea); research on aerodynamics of unsteady 
motion, particularly problems of aircraft flutter predic- 
tion; aircraft structural research where experience of 
stressing and design work may be of advantage; acro- 
dynamic problems of flight at supersonic speeds. 
Appointments according to qualificetions and experience 
as: scientific officer (Ist or 2nd class honours deeree 
or equivalent in aeronautical engineering, mathematics, 
ete.), £417 to £781; assistant experimental officer 
(Higher School Cert. (science) or eauivalent—higher 
qualifications and relevant experience mav be an 
advantage). £264 (age 18) to £576; experimental officer 
(H.S.C., etc., but min. age 26), £649 to £799. Women 
somewhat less. Appointments unestablished. F.S.S.U. 
benefits may be available for S.O.s. Application forms 
from M.L.N.S., Technical and Scientific Register (K), 


26 King Street, 


Gloucester. [1480 


London, S.W.1, quoting C 672/53A. 
[1469 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 


RAVINER COLNBROOK have a number of staff 
vacancies in connection with an interesting pro- 
a of work on their internationally known airborne 
protection equipment and other projects of a similar 
mature. Vacancies are for basic research and develop- 
ment work on fire extinguishers, fire overheat detectors, 
crash operated devices and other small aircraft com- 
ponents of similar nature, and for work on production 
oblems on these items. 
{VACANCIES exist for: develop gineers and 
physicists witnm honours degree in mechanical 
engineering or electrical engineering or physics, and 
several years experience in development or research. 
Age preferably 25-35. Ref. RG 541. Technical assis- 
tants with minimum qualification of pass degree or 
H.N.C. (for development work). Ref. KG 452. Tech- 
nical assistants with minimum qualitication of H.N.C. 
(for production problems). Ref. RWS 543. A statt 
pension scheme is in operation and the company has 
its own sports field and canteens.—Apply, in writing, 
to Personnel Manager, Graviner Coinorook, Poyie 
Mill W orks, Colnbrook, Bucks, quoting the references 
shown. [lara 
MATERIALS ENGINEER is required to guide 

the employment and manufacturing processes con- 
nected witn the use of rubber, plastics and other new 
materials in aircraft ancillary equipment. It is essential 
for candidates to be well qualified and have an intimate 
knowledge of up-to-date methods of using rubber. his 
is a new appointment of considerable importance and 
the remuneration will be in keeping with the qualifica- 
tions and experience of the successful candidate.— 
Write Box F.129, c/o 191, Gresham House, E.C.2. [1452 


HE ENGLISH ELECTRIC Co., Ltd., Luton, have 

vacancies for senior technicians and mechanical 
designers t> work on rocket motor projects. ‘hese 
posts offer the opportunity of working on advanced 
designs and obtaining a key position in an expanding 
industry. Qualifications: an engineering degree or 
equivalent for technicians and H.N.C. for designers. 
Previous experience on rocket motors or aircraft power- 
lants is an advantage.—Applications to Dept. C.P.S., 
36-7 Strand, W.C.2, quoting ref. 1024A. [1397 


RECISION engineering. The Instrument Design 
Group of The English Biectric Co., Luton Division, 

is being expanded and the services are sought of a senior 
designer to head up the unit. The work involves design 
and development of high precision equipment, such as 
gyroscopes and similar precision equipment, to be used 
in conjunction with the guided weapons development 
programme. The position holds considerable respon- 
sibilitv and will be ccvered by an appropriate salary. 
Applications from qualified engineers for other = 

ica’ 


A LARGE COMPANY invites applications from 
Process Planning and Time Study Engineers for its 
Rotherham Division. The factory, which is a new one, 
produces aircraft preformed wiring sets and is rapidly 
expanding. Successful applicants have excellent chances 
of promotion. Applications in writing, quoting quali- 
fications and experience in chronological order, “ a 

> 46 


BROOKLANDS 
AVIATION Ltp. 


SYWELL - NORTHAMPTON 


require urgently 
EX R.A.F. or R.N.A.S. 
AIRCRAFT INSPECTORS 
AIRFRAME FITTERS 
TINSMITHS 
TECHNICAL CONTROL 
and 
STORES CLERICAL 


for new production and repair 
work on jet and piston engined 
aircraft 


Reguiar work with piecework 
bonus and Overtime 
APPLY TO: 
Brooklands Aviation Ltd., 
Buttocks Booth, Moulton, 


HE ENGLISH ELECTRIC Co., Ltd., of Luton, 
wish to appoint an engineer to lead a section re- 
sponsible for expanding tne application of solid fuel 
propellants to guided weapons. This work involves not 
only the design, development and proving of solid fuel 
motors, but also promotion of basic study and experi- 
ment on propellants and sponsoring analysis of solid 
fuel weapon performance. Previous experience of such 
activity, although highly desirable, is not essential. 
However, a degree in mechanical engineering, and some 
experience of combustion and thermodynamic problems, 
coupled with a freshness of approach to the use of new 
materials and methods, welll be attractive qualifica- 
tions.—Applications, quoting Ref. 1I185A, to Dept. 
C.P.S., 336-7 Strand, W.C.2. [1436 
ECHANICAL engineers required by Ministry of 
Supply for experimental establishments, mainly 

in Southern England. Fields of work include: engin- 
eering appraisal, flight and performance testing of 
aircraft including helicopters; catapulting and arrested 
landing gear for Naval aircraft; problems of electro- 
technology in design and development of aircraft, 
including armament, equipment and control gear for 
A.A, weapons, etc.; protection of aircraft fuel tanks 
against fire; development of components for rocket 
motors; strength and vibration testing; measurements 
to high precision limits; design and development of 
gyroscopes and other instruments; information con- 
cerning vulnerability of aircraft to attack. Some posts 
require aptitude for practical work, others good know- 
ledge of maths. or familiarity with use of recording 
techniques. Appointments according to qualification 
and experience as scientific officer (Ist cr 2nd class 
honours degree or equivalent in Mech.Eng.), £417 to 
£781; assistant experimental officer (Higher School 
Cert. (science) or or H.N.C. may 
be an advantage and technical experience in H.M.F. 
or industry desirable), £264 (age 18) to £576; experi- 
mental officer (H.S.C., etc.—min. age 26), £649 to 
£799. Women somewhat less. Appointments un- 
established. F.S.S.U. benefits may be available for 
S.O. class.—Application forms from M.L.N.S., 
Technical and Scientific Register (K), 26 King Street, 
London, S.W.1, quoting 67353A. Closing date 
January 29th, 1954. {1470 


SITUATIONS WANTED 


ILOT, 28, A.L.T.P., R/T licence, 2,700 hours 
DC3, Group 1, seeks situation.—Box 2605. [1478 
GEEKING position in aviation at home or preferably 
abroad, single man (27), 9 years practical experi- 
ence. Approvals. Studying.—Box 2600. {1475 
NGINEER A and C Rapide Anson Light Aircraft, 
seeks position with Charter Airline in East Africa. 


in this group will also be welcomed.—A tions, _ 
woting Reference 1142C, to Dept. CES. 3%6-7 Northampton State salary, cost of living allowances, etc.—Apply, Box 
trand, W.C.2. [1435 2541. [1457 


From struts and strings 
to sonic wings — the 


exciting story of 


THE FIRST 50 YEARS 
OF POWERED FLIGHT 


Reprinted from “Flight’s’”’ special issue December 11 


Tells the story of aircraft development over 50 
years. From the twelve-second hop of the Wright 


brothers’ biplane on December 


through experimental craft, fighting machines, 
record breakers, airliners and light aeroplanes to 
to-day’s supersonic and other marvels. Over 270 


illustrations. 


Available from booksellers or from 
Diffe & Sons Ltd. + Dorset House + Stamford Street + London, S.E.1 


A worthy record of a memorable era 


Now Ready 2s. net. by post 2s. 24. 


17th, 1903, 


and Components for 
Aircraft and Engines 
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RING WRENCHES 


English, American 
Unified metric sizes. 


BROTHERS LIMITED 
WOLVERHAMPTON 
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PAINT REMOVERS LTD 


Telephone: CLE. 0145/9 
Telegrams: UHLHORN, AVE, LONDON 


Suppliers of machined and fabricated components 
in all Plastic and Allied materials to individual 
requirements. Precision guaranteed. 


EBONITE (Vulcanite) RESILON (Synthetic resin b 
RESILON (Synthetic resin bonded fabric) 
COROSITE (Acid resisting material) 

GLASS FIBRE LAMINATES 

VULCANISED FIBRE (Red, Black or Grey) 


PRESSPAHN & LEATHER, ETC. 


UHLHORN BROS. LTD., 53 CITY ROAD, LONDON E.C.1 


Air Service T: 
Airscrew Co., and 
Airwork, Ltd 
Aviation Traders, Led. 


Blackburn and General Aircraft, Ltd. 
Bristol Aeroplane Co., Ltd., The 

British Communications C mp, Led. 
British Emulsifiers, Led. 

British Thomson-Houston, Lid., The 
Brooklands Aviation, 

Brown and Co., Ltd., 

Burnley Aircraft ‘Led 


Canadair, Ltd 
Cross Manufacturing Co. (1938), Ltd 


De Aircraft Co., 
Detuners, Lid 

Dowty Fuel Systems, Ltd.. 
Dudley Drop Forging Co., Lid. 


English Electric Co., Ltd., The 


INDEX TO ADVERTISERS 


Fairey Aviation Co., Ltd. 
Feltham and Son, Ltd., 
Flight Refuelling, Ltd 


General Electric Co., Ltd., The 
Godfrey and Partners, Ltd., Sir George 


Hawker Aircraft, Ltd 


Headquarter and General Supplies, Ltd. 


Iliffe & Sons Ltd. 


Martin-Baker Aircraft Co., Ltd 
Muir and Adie, Ltd 


Painton and Co., Ltd 
Palmer Tyre, Ltd., The 


Power Jacks, Lid 


Robinson and Co. Led 
Roe and Co., Ltd., A. V 

Rollason, Ltd., W.A 

Riley, Led., Robert 

Rubery, Owen and Co., Ltd... 
Rumbold and Co., Ltd., L. A 


Short Brothers and Harland, Ltd 
Smiths of Stockport, Lu 
Southern Forge, Ltd. 

Sperry Gyroscope Co., Ltd 
Staravia 


Teddington Controls, Ltd 

Uhlhorn Brothers, Ltd 

Vulcan Products, Ltd 

Western Manufacturing (Reading), Ltd 


Westland Aircraft, Ltd. 
Wolverhampton Aviation, Ltd 


Printed in Great Priein for the Publishers, ILIFFE & p Sos LTD., wy House, St London, S.£.1, by SUN PRINTERS LTD., London, and Watford, Herts. Flight can be obta 
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The ‘Britannia’ is a Super-priority aircraft! 


Its fow operating cost, great payload 


and range make if a reventie-earner of unmatched ability, Ryscs 
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